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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

this invention relates especially to the gear for automobiles which has through an intermediate shaft, many gearing 
pairs, and a clutch, the gearing which can combine with the 1st shaft at rotation impotentia, for example, an idle wheel, 
and the gearing stationed at rotation impotentia at the shaft, for example, a gear wheel, for example, a gearing gearbox, 
depending on at least two shafts, for example, an input shaft, an output shaft, and the case. 
[0002] 

Generally this kind of gear is well-known in an automobile. In order to change that this gear is not possible 
(lastschaltfaehig) in a load change, i.e., a gear change gear ratio, it has the fault of a well-known gear that one pull 
strength interception (Zugkraftunterbrechung) arises, respectively at the time of change process. 
[0003] 

Furthermore, the electric machine prepared in order to start an internal combustion engine as a driving source 
additional as a generator for the structure space of the shaft orientations of the drive train being restricted in the case of 
the vehicles which have the internal combustion engine built into the longitudinal direction especially to the run 
direction, therefore being attached in the drive train by shaft orientations, and generating electric energy from kinetic 
energy can unify only under a difficult situation. However, it asks for use of such an electric machine that has the 
various purposes of use with the newest driving gear design. 
[0004] 

Therefore, the technical problem of this invention improves the gear of the form stated to the beginning. An electric 
machine in the best necessary space as a starter of an electric machine Or it enables it to unify in a gear as an 
alternative or additional driving source, a current generating means - and - In this case, it is in making it make only 
the pull strength interception which decreased at least so that a gear might not make pull strength interception produce 
in the change process between two gear ratios produce. 
[0005] 

According to this invention, the aforementioned technical problem minds a crankshaft with at least two shafts, i.e., an 
internal combustion engine, depending on the gear input shaft which can be driven, a gear output shaft, and the case An 
intermediate shaft, In the gear which has many gearing pairs and an electric machine, for example, a gearing gearbox, 
it was solved that the electric machine has at least one Rota and a stator, and it can connect with at least one shaft 
through at least one clutch. 
[0006] 

For this reason, it can arrange around the shaft of direct transmission equipment, i.e., a driving shaft, and a driven shaft, 
and the clutch is acting between Rota and a shaft in this case, and the 2nd shaft can connect Rota with an electric 
machine through a clutch similarly. Furthermore, the electric machine has aligned in parallel to one side of both shafts 
through the rotor shaft, and a rotor shaft is driven in this case through the gearing which the rotation drive was done 
with one shaft, or was able to establish this shaft separately from a gear wheel or this. Furthermore, especially the drive 
in which continuation regulation is possible and that wrapped and minded the means gear minded the belt or chain 
which can specify a correctable change gear ratio beforehand automatically for example, is advantageous. Furthermore, 
connection of an internal combustion engine can be performed through a flywheel, especially the flywheel of an 
internal combustion engine. 
[0007] 

Depending on at least two shafts, for example, a gear input shaft, a gear output shaft, and the case, fundamentally the 
gear by this invention An intermediate shaft, It is the gearing gearbox which has many gearing pairs, in this case the 1st 
gearing as an idle wheel of each gearing pair In order to be able to connect with the 1st shaft through a clutch or a disk 
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sleeve, to connect the 2nd gearing with the 2nd shaft at immobility and for at least one of a clutch or the disk sleeves to 
change a change gear ratio An actuator, For example, it is automatically operational through the equipment of a motor, 
an electromagnet, a **** type, or an aerodynamic-force formula. Such a clutch may be the clutch of a friction joint 
formula, or a clutch of a configuration joint formula, and can use the synchronization equipment which moreover 
corresponds (when using a slide sleeve as coupling means in which connection between a shaft and an idle wheel is 
possible). 
[0008] 

Furthermore, it is advantageous if the electric machine is constituted possible [ a change ] between at least two shafts 
(for example, between a gear input shaft and gear output shafts) for the gear by such this invention. Only one shaft, i.e., 
the driven shaft of a gear and/or the input shaft of a gear, can consist of another composition possible [ connection ] in 
an electric machine through the clutch which can be automatically operated with an actuator in the form of a **** 
similarly. 
[0009] 

With another solution of this invention for solving the aforementioned technical problem, in order to change the 
change gear ratio of a gear into the next stage from one stage, in change process, an electric machine can operate by 
supplying the torque you are made to produce by the electric machine to a driven shaft so that pull strength interception 
may decrease. For this reason, an electric machine can operate in the change process classified into connection of the 
following step which passes for example, in order of description, i.e., the deconcatenation of a starting clutch, the 
deconcatenation of an operation gear ratio, and the following gear ratio, and connection of a starting clutch, for 
example. The operation of an electric machine is performed when it is carried out when the torque transmitted to a 
starting clutch from an internal combustion engine is not completely transmitted to the driving shaft of a gear any 
longer, namely, a clutch begins to slip. In this case, the torque which is transmitted through the starting clutch opened 
wide and which decreases is partially compensated at least based on the torque contribution (Drehmomentbeitrag) to 
which an electric machine increases. Since a time [ to correspond under change ] interval is very short, if it is designed 
below at the torque which the rated output of the electric machine in the case of a continuation load should carry out 
the maximum compensation at the time of change process and an electric machine is overloaded a maximum of 300% 
of rated output thermally in this short time interval, it will be advantageous and a size setup of an electric machine will 
be minimized by this. In this case, development of the torque of an electric machine is controlled to begin from the 
necessary torque for the gear ratio to which the torque applied to the output shaft of a gear was connected, and to be 
homogeneously brought close to the necessary torque of a new gear ratio in an almost linear and/or continuous form. 
However, it can constitute so that only torque (necessary torque of a gear ratio for example, 100% or 30% which has 
necessary small torque, advantageous 100% or 50%) smaller than small torque required for both the gear ratios that 
should exchange the support torque of an electric machine at the change time in the case of the electric machine by 
which a size setup was carried out again especially very small may be acquired during pull strength interception. 
[0010] 

Furthermore, a gear input shaft is advantageous to an automatic target in the ability to connect to the crankshaft of an 
internal combustion engine through a manually controllable starting clutch through an actuator. You may be the fluid 
formula converter or FETCHINGUKURATCHI which the aforementioned starting clutch equipped with the converter 
lock-up clutch depending on the dry clutch, the multi-board type clutch, or the hydrodynamics-clutch, for example, a 
case. You may be the starting clutch arranged advantageously similarly at the divided flywheel. A starting clutch can 
be advantageously held in the clutch bell between an internal combustion engine and a gear, or a gear. Furthermore, the 
clutch which connects an electric machine with an input shaft can be constituted as double clutching with a starting 
clutch, and can be arranged in a clutch bell or a gear. In a special use case, the clutch connected centering on an electric 
machine can be arranged to the exterior of a gear, and a starting clutch can be excluded. 
[0011] 

The change of the clutch which connects an electric machine with the change of various clutches, for example, a 
starting clutch, the clutch for idle wheels and an input shaft, and/or an output shaft is performed through an actuator as 
mentioned above. By suitable composition, an actuator uses for example, a control slider in principle, at least In this 
case, a master cylinder (generating cylinder =Geberzylinder), With the actuator which can operate the suitable duct 
system which connects the suitable **** type or the aerodynamic-force formula equipment, pressure feeder, and 
composition member which consist of a slave cylinder (receipt cylinder =Nehmerzylinder) Or with the motor which 
can operate two or more clutches through suitable ******, all clutches or two or more clutches, especially two clutches 
can be operated at least. It is advantageous if the clutch operated through the dissociation distance of length which is a 
direction like the clutch which switches the idle wheel of double clutching and/or a shaft especially, or a slide sleeve 
which is in the same axis and is advantageously different, or is different is unified. Use (or the conventional change 



Page 3 of 23 



gear according to H and the change principle which can be switched using two motors very thing it is well-known 
automatically like [ in hand control ]) of the 2nd actuator for choosing the change gear ratio using the use and the 
suitable clutch, or slide sleeve of an actuator for following, for example, switching a clutch which should be switched 
is especially advantageous. In order to obtain the best change progress, an actuator, for example, a motor, or an 
electromagnet can be equipped with accelerating or the slowdown gear postposed by this. 
[0012] 

The electric machine in the driving shaft of a gear can start an internal combustion engine directly, when a clutch is 
connected between a driving shaft and an electric machine, and it can prepare a starting clutch advantageously in this 
case. An impulse start is carried out by this, and the flywheel prepared in the crankshaft in this case is first accelerated 
by the electric machine, and an internal combustion engine can be started, without being simultaneously supported by 
the electric machine by the kinetic energy formed suitably, or being supported. When the electric machine is combined 
with the driven shaft possible [ connection ], combination with a driving shaft is performed through the gearing pair of 
suitable coupling means, for example, a gear ratio, and by this, it is in the connection state of a starting clutch, and an 
internal combustion engine can be started in the state of operation of the gearing of the driving side-ed as an idle 
wheel. 
[0013] 

Furthermore, electric machines may be some gears [ at least ], i.e., they can drive at least one gear ratio, for example, 
the 1st gear ratio, or a go-astern gear ratio as a driving source. In this case, the gearing which the coupling means in 
which connection between a driving shaft or a driven shaft is possible can carry out direct manufacture by the gearing 
pair, and forms the coupling means for an electric machine and which has been stationed at the shaft may be an idle 
wheel combinable with a shaft through a clutch. 
[0014] 

By the gearing pair of a gear portion, for example, a gear ratio, another function of an electric machine in which the 
rotation drive of Rota is carried out is in conversion to the electric energy of mechanical energy or kinetic energy, and 
electric energy can be supplied in a storage means, for example, a high current dc-battery, in this case, under the 
present circumstances, kinetic energy - for example, under [ from an internal combustion engine ] a run - or it is 
obtained when a gear is connected during a halt in a neutral position, and the flow of the force from an internal 
combustion engine to an electric machine is wide opened by connection of the clutch which connects connection of for 
example, a starting clutch and an electric machine with a driving shaft or a driven shaft by the change of the clutch 
which exists in this case 
[0015] 

Another policy is in recovery of the kinetic energy in the slowdown process of vehicles (REKYUPERESHON 
=Rekuperation). By forming the flow of the force between an electric machine and a gear output shaft For example, it 
sets to the electric machine which closes the clutch between a driven shaft and an electric machine in the electric 
machine arranged at the driven shaft and which was caused especially or has been arranged at the ********** i npu t 
shaft, and is a gearing pair between a driven shaft and a driving shaft (in this case). The shaft corresponding to [ in the 
idle wheel arranged by corresponding ] rotation impotentia by the clutch or the slide sleeve, That is, a deconcatenation 
is alternatively [ connect with the driven shaft or the driving shaft, and operation combination of the electric machine is 
carried out at the gearing of the aforementioned gearing pair stationed through gearing with the another rotor shaft of 
an electric machine at the driving shaft at rotation impotentia, and ] possible from a driving shaft through another 
clutch. Or it acts on a retrose in a brake as heat energy, the energy which acts on the drag torque of an internal 
combustion engine at a retrose is supplied to an electric machine, and it is changed and stored in electric energy, in this 
case, a braking operation advantageously necessary in an internal combustion engine ~ responding - a starting clutch - 
- minding - connection ~ or a deconcatenation is carried out 
[0016] 

Furthermore, an electric machine is used as a driving source (booster ability) which supports an internal combustion 
engine as an independent driving source. In this case, according to a desired run module, a starting clutch drives 
possible [ connection, a deconcatenation, or a slip ]. 
[0017] 

An electric machine is incorporated in a gear as axis of rotation of Rota of an electric machine is arranged in same axle 
to the gear input shaft or the gear output shaft or the rotor shaft of an electric machine is arranged in parallel to the gear 
input shaft or the gear output shaft. 
[0018] 

With the advantageous composition of the gear by this invention, a gear can be arranged in vehicles by the front and 
longitudinal direction arrangement. With another composition, advantageous front and lengthwise arrangement are 
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performed, and another advantageous drive train structure can also be taken into consideration in this case. 
[0019] 

a clutch or a change - the composition from which the operation actuator of a member differs — advantageous — an 
output « the rotation actuators (for example, a gear pump, a vane pump, etc.) of a motor and motor accompanied by 
linear output movement, for example, linear magnet, and **** type, the linear actuators (a piston / cylinder unit) of a 
**** type ^ rotation actuators (vane pump etc.) of an aerodynamic-force formula, the linear actuator of an 
aerodynamic-force formula, the actuators (piston etc.) of a piezo-electric formula, 
[0020] 

Between an engine and operating member, the operation actuator has the gear of a **** type, and the gear (a master / 
slave cylinder, or common pressure-medium gear) of an aerodynamic-force formula for a gear change gear, for 
example, the mechanical gear of the following form, i.e., a lever, a wedge, a cam gear, the spindle, the worm, the spur 
gear, the planet unit, etc. 
[0021] 

In order to deflect the controlled member, according to composition, the transfer section of the following form is used 
advantageously, the mechanical sections, such as the transfer section of a **** autogenous control formula in which 
post-regulation is possible, for example, a lever, a tension rope, a rod, a slider, a wedge, and a cam gear, - leaking - a 
hole - with / the hydrostatics-section like nothing master / slave cylinder, the hydrodynamics-section, and the section 
of an aerodynamic-force formula can be used 
[0022] 

The operation actuator for a consecutive gear ratio choosing, in order to operate the gear ratio operator stage can also 
be unified with a middle gear. Therefore, many gear ratios can be switched rather than an actuator. An example for this 
is a distribution gear or a change roller (schaltwalze) which switches many gear ratios with an actuator arbitrarily 
corresponding to H and a circuit diagram. 
[0023] 

A clutch like the clutch for connecting an electric machine or a starting clutch can be constituted as a usual pressure 
type or a usual tension formula clutch, and this clutch is maintained by spring preloading of an energy accumulator in 
the state of un-operating it, and is maintained in the state of connection by the animal-power member. Furthermore, 
such clutches may decrease in number the force, for example, may be clutches of the adjustment-after self formula 
which compensates wear of friction lining automatically. A clutch may be a clutch (zugedrueckte Kupplung) of a 
pressurization closing formula which is partially operated at least by the actuator according to operation or the partial 
force, and is connected by this with another composition. 
[0024] 

The torsional vibration damper equipped with the spring and the damper unit between starting/change clutch and the 
engine in the drive train is used advantageous, a damper - the inside of a clutch disc - or it is unified in 2 mass 
flywheel 
[0025] 

The rotational frequency of an engine and a gear is detected, the sensor, for example, the rotational frequency sensor, 
for detecting the rotational frequency of an input shaft, an output shaft, and a crankshaft. In this case, an output 
rotational frequency can be counted backward based on a wheel rotational frequency. Furthermore, it is advantageous 
if a rotational frequency sensor is arranged at an input shaft. 
[0026] 

Furthermore, according to this invention, the following things belong to the gear by this invention of an automobile. : 
The microprocessor equipped with the signal-processing means, The control unit which has an electronic mechanism, 
control logic, a signal amplification means, a data bus system, etc., Display systems, such as alarm lamp, an alarm tone 
generator, and gear ratio display material, Operating member, such as change tongue and a switch An automechanism, 
manual gear ratio selection, The program which has a selection member for choosing winter, a sport, and driver 
detection, The electronic engine controlling mechanism which has electronic fuel-supply control means like E and gas 
in internal combustion engines (electromotion, electronic formula, etc.), Sensor style for detecting engine speed, a 
wheel rotational frequency, door opening detection, bonnet opening detection, etc. The data and the control signal 
transmitter style between the engine control machine of an internal combustion engine, and a transmission device 
control machine. 
[0027] 

In the case of the above-mentioned gear, an electric machine can be unified like a starter, starting system, a generator, a 
generator, a starter generator, and a retarder / auxiliary driving gear. In this case, an electric machine fills 
advantageously the function as a brake of an electric type to fill the following functions and to : Get it blocked and to 
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have an energy-recovery means, depending on the start function of an internal combustion engine, the generating 
function of the current for the circuit power supply networks of an automobile, and the case, and superfluous electric 
energy is again supplied to a driving gear in this case. Similarly [ in order to synchronize a gear, do a support 
operation, and ], advantageously, an electric machine is used in order to brake the input shaft of a gear to rotational 
frequency zero at the time of a vehicles halt. A synchronous ring is saved in each composition by this. Furthermore, in 
order to smooth torque retreat (Drehmomentrueckgaenge) in a switching-stage story, since torque is acquired in this 
stage, an electric machine is advantageously controllable appropriate. 
[0028] 

An electric machine engages with an engine side, i.e., a flywheel, at primary [ of 2 mass flywheel ], or a secondary 
flywheel at a list. With another composition, if an electric machine acts on a gear input shaft or it engages with a gear 
input shaft, it is advantageous, and a gear input shaft can shift and arrange an axis in a list in same axle in this case. An 
electric machine drives an internal combustion engine or an input shaft through a direct or middle gear. ****** with a 
constant middle gear - it has a strange change gear ratio It can switch among two or more constant change gear ratios, 
or it is stepless and a change gear ratio can be adjusted. Centrifugal-force control is carried out, for example, or gear 
change is performed through an actuator. 
[0029] 

Rotation of an electric machine can be transmitted to the input shaft or motor shaft of a gear through the following 

means of communication. : Rows of teeth (a spur gear, **** mechanism, etc.) 

It winds and they are credit gears (a chain, a V belt, synchronous belt, etc.). 

The gears of a **** type (a pump/motor). 

[0030] 

In this case, especially start process is performed in two sorts of form. An electric machine accelerates an internal 
combustion engine directly, or an electric machine is driven independently first, and subsequently a high rotational 
frequency is left and an internal combustion engine is driven. It is because it, that is, a friction clutch are closed. Such 
an engine start is offered through a starting clutch, after an electric machine accelerates the input shaft of a gear 
beforehand. 
[0031] 

In the gear by this invention, the perfect output of an electric machine is switched to the input shaft, the driven shaft, or 
the driven train of a gear, for example. However, another service condition of a gear is enough if a part of perfect 
output of an electric machine is switched to an input shaft or an output shaft. 
[0032] 

An electric machine can be switched between a gear input shaft and a gear output shaft. 
[0033] 

In order to generate energy electric from the kinetic energy of an engine or a gear in order for an electric machine to 
start a drive motor In order to decrease the rotational frequency of an electric machine to the REKYUPERESHON sake 
of energy (Change-gear-ratio change of the electric machine between an input shaft and an output shaft), It can act on a 
gear input shaft, and an electric machine can act on a gear input shaft because of a go-astern run, in order to start by the 
electric machine as a drive motor for vehicles and to carry out a pressure up by the electric machine as additional 
driving sources other than a vehicles internal combustion engine. 
[0034] 

An electric machine for example, in order to fill up a pull strength interception operation at the time of the change 
process of a gear in which the starting clutch of an input side is opened wide partially at least In order to generate 
electric energy from the kinetic energy of an engine or a gear In order to decrease the rotational frequency of an 
electric machine for REKYUPERESHON of energy, it can switch to a gear (change-gear-ratio change of electric 
machine between input-shaft and output shaft) output shaft. And an electric machine can be switched to a gear output 
shaft because of a go-astern run, in order to start by the electric machine as a drive motor for vehicles and to carry out a 
pressure up by the electric machine as additional chiving sources other than a vehicles internal combustion engine. 
[0035] 

The advantageous change composition is as follows. : An electric machine acts on the wheel unit of a gear ratio. : - 
electric machine acts on the gearing of an input shaft. - electric machine acts on the gearing of an output shaft. - 
electric machine acts on the wheel unit of a go-astern gear ratio. 
[0036] 

The change clutch of the wheel unit which has an electric machine can be constituted as follows advantageously. : 
Clutch of the configuration combination in the gearing of - input shaft, and a friction joint formula Clutch of the 
configuration combination in the gearing of - driven shaft, and a friction joint formula. 
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[0037] 

The clutch of a friction joint formula is used in the gearing of an input shaft as a starting clutch. 
[0038] 

An actuator can be constituted as follows advantageously. : An actuator is operated by operation at an electric type and 
operated by the pressure-medium formula at operation, for example, a **** type, or an aerodynamic-force formula. 
[0039] 

Advantageously, the change clutch of the wheel unit which has all change members (change roller, central change 

shaft) or electric machines can perform multi-operation of an actuator. 

[0040] 

The gear between an electric machine and a gear ratio wheel unit is constituted as follows advantageously. : On - direct 
target (coaxial target) 

- a constant accelerating/slowdown means to have an intermediate gear - having — a constant accelerating/slowdown 
means to have - gearing stage - having - the gear in which - stepless regulation is possible - having ~ the gear in 
which - stage change is possible - having - the necessary output and change gear ratio of an electric machine - being 
related - a vehicles sake -- as the minimum demand - the rated output of about 2kW or 20kW - in the case of the 
short-time-overload ability of an electric machine, the rated output of the range When run operation of an internal 
combustion engine formula and comparison of run operation of an electric formula are possible, and when the change 
gear ratio electrically controlled instead of the 1st gear ratio is used, it is advantageous if the rated output of about 
35kW is given. 

[0041] 

The drive train design for the gear by this invention can perform operation of a change gear and a starting clutch 
automatically. Control bears adjustment and a coordination of an electric machine. Control means are open for free 
passage to another control machine of vehicles through for example, CAN and a bus. 
[0042] 

A transmission device control means is combinable with another control means, for example, internal combustion 
engine control means, and a brake adjustment mechanism (for example, electric brake) at the REKYUPERESHON 
sake of kinetic energy. A setup of operation form and a setup of a gear ratio are obtained from the drive train control 
means of a high order. 
[0043] 

- Combination with the servo deflection means of an electric formula Combination with the cooling water pump of - 
electric formula Depending on the - case, a belt pulley flat surface is completely omitted in combination with another 
electrification unit. By this, internal combustion engines decrease in number friction. 

[0044] 

Electric machine: It can operate at that an electric machine is electromotive and a generator ceremony, and, as for 
torque, a desired operation time is adjusted [ by the voltage adjustment means ] in the property field through suitable 
control means within an output limitation that it can adjust [ therefore ] regardless of the Rota rotational frequency as 
much as possible (excitation field and weakening). Furthermore, high short-time-overload ability is also advantageous. 
It is because a bridge is constructed in it that is, operation formal starting, and pull strength interception and only a 
short-time high output is needed. 
[0045] 

When the go-astern gear ratio of a change gear is substituted by perfect electric operation, an electric machine is 

designed for both hands of cut, and an output electronic mechanism realizes necessary control. 

[0046] 

Depending on a reluctance machine, the asynchronous motor, EC and a motor, a direct current and a shunt winding 
machine, and the case, an electric machine type like a synchronous motor and a stepping motor is suitable. Control of 
an electric machine enables effective braking. 
[0047] 

this invention is explained per example of the next illustration. 
[0048] 

In the view 1, starting like a friction clutch or the change clutch 3 which the gear 1 of an automobile is illustrated 
roughly, and is postposed by the drive unit 2 and this like [ this gear ] an engine or an internal combustion engine, for 
example, is arranged at crankshaft 2a of an internal combustion engine 2 at the rotation linkage formula is arranged. 
The gear 1 has the additional output shaft 6 depending on the input shaft 4, the intermediate shaft (Vorgelegewelle) 5, 
and the case, and the intermediate shaft 5 is the same as an output shaft 6 in the example of a view 1 in this case 
[0049] 



Page 7 of 23 



between an engine 2 and gears 1 ~ the very thing - the flywheel 10 by which the friction clutch 3 which has a pressure 

plate and a clutch cover with well-known composition is arranged is arranged Similarly, 2 mass flywheel can be 

prepared instead of the flywheel 10 of fixation, and this flywheel has two gyrating masses supported possible 

[ rotation ] relatively mutually. This gyrating mass resists the return force of the energy accumulator arranged between 

gyrating masses, and is a rotatable. 

[0050] 

for example, between clutch-disc 3a which has friction lining prepared in the radial outside for the friction combination 
to a pressure plate, a sticking-by-pressure board (not shown), and the gear input shaft 4 The rotational-vibration 
damper 1 1 is arranged, this rotational-vibration damper the composition of at least two shape of a disk supported 
possible [ rotation ] relatively mutually - Members 11a and 1 lb - having - **** - this composition member - for 
example, composition - the return force of the energy accumulator 12 which acts by the hoop direction arranged 
between members is resisted, and it is a rotatable 
[0051] 

Depending on the shaft 4 of a gear 1, for example, an input shaft, the output shaft 6, and the case, the intermediate shaft 
5 is supported by the bearing (not shown) possible [ rotation inside gear casing (not similarly shown) ], and centering is 
carried out by radial, and it is supported by shaft orientations depending on the case. 
[0052] 

An input shaft 4 and an output shaft 6 align in parallel almost mutually, and are arranged. In the another example, an 
output shaft can be arranged in same axle to an input shaft, and centering of the output shaft is similarly supported and 
carried out into gear casing in this case. 
[0053] 

Starting and the change clutch 3 are arranged inside gear casing in the advantageous example as a friction clutch which 
carries out actuation in wet oiling condition, for example. In the another advantageous example, the clutch 3 is 
arranged inside the clutch bell between an engine 2 and a gear 1 as for example, a dry type friction clutch. 
[0054] 

In the input shaft 4 of a gear 1, gear ratios R and I, In order to form the change gear ratio to which the gear wheels 21, 
22, 23, 24, and 25 for II, III, IV, and V are moreover combined with immobility by rotation impotentia by shaft 
orientations, and the aforementioned gear ratio corresponds, it has geared with gearings 31, 32, 33, 34, and 35 with the 
gearing. These gearings 31, 32, 33, 34, and 35 are stationed as an idle wheel at the driven shaft 6, and can be connected 
with a driven shaft with clutches 40, 41, and 42 at rotation impotentia. Gearings 20 and 30 are combinable with the 
shaft which is arranged possible [ the rotation to an input shaft 4 or an output shaft 6 ], and corresponds at rotation 
impotentia through the clutch 100 which is attached to this shaft, respectively, or 101. Since a clutch 100,101 can be 
constituted as a friction clutch, as a result permits a predetermined slip, synchronization's is unnecessary. On the 
gearing 20, another gearing 26 for a direction inversion meshes, and this gearing has combined Rota 29 with the 
driving shaft 4 possible [ a deconcatenation ] with the clutch 100 the rotor shaft 28 through the gearing 27 combined 
with this rotor shaft 28 by rotation impotentia. The coupling means in which the deconcatenation of a driven shaft 6 
and an electric machine 45 is possible are similarly formed with a clutch 101 through the biting gearing 30 with a 
gearing 20. Between the gearing 25 and the gearing 35, the intermediate gear 36 for a hand-of-cut inversion is 
arranged. Therefore, the gearing combinations 25, 35, and 36 accomplish the pair of element for go-astern gear ratio R. 
a gearing pair - 20 and 30 accomplish the pair of element for gear ratio I, and accomplish the coupling means for an 
electric machine 45 a gearing pair - 21 and 31 - a gear ratio II - accomplishing - a gearing pair - 22 and 32 - a gear 
ratio III - accomplishing - a gearing pair - 22 and 33 - a gear ratio VI - accomplishing - and a gearing pair - 24 
and 34 constitute a gear ratio V Correction arrangement of the idle wheel in another arrangement of a gearing pair 
which has the arrangement from which a change gear ratio differs, an input shaft, or an output shaft has advantageous 
composition similarly, and it is included by this invention. 
[0055] 

The go-astern gear ratio R is combinable with an output shaft by the configuration joint formula from a neutral position 
with the shift of the shaft orientations of a clutch 40 established as a slide sleeve at rotation impotentia. The same thing 
corresponds to the gearings 31 and 32 which can combine with an output shaft at a configuration joint formula, and 33 
and 34 by the shift of the shaft orientations of each slide sleeve 41 and 42. In this case, only two gear ratios II and III 
switched through the slide sleeve, for example, gear ratios, and the gearing of IV and VI are connected with a shaft 6. 
It is because it, that is, the slide sleeves 41 and 42 accomplish the coupling means of a shaft 6, gearings 31 and 33, or 
the configuration joint formula between 32 and 34 by the shaft-orientations shift of one shaft orientations or the shaft 
orientations of another side and the slide sleeves 41 and 42 are arranged between two gearings by shaft orientations, 
respectively. 
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[0056] 

A gear 1 has three composition members formed by the clutch arranged between two gearing pairs and these gearings 

pairs, respectively, for example, a slide sleeve, like illustration. 

[0057] 

Clutches 40 and 41 and/or 42 can consist of examples of another ** as the clutch, for example, the engagement clutch, 
of a configuration joint formula advantageously. A clutch can be similarly constituted as for example, a multi-board 
type clutch as a clutch of the friction joint formula which has the shape of a cone and superficial friction lining 
equipped with the singular number or two or more friction surfaces. Furthermore, the synchronization equipment 
which has the singular number or two or more synchronization rings for the aforementioned clutch can be had and 
constituted. 
[0058] 

Like illustration, the gearing pair of a go-astern gear ratio accomplishes the 1st composition group, the gearing pair of 
the 2nd and 3rd gear ratios accomplishes the 2nd structure group, and the gearing pair of the 4th and 5th gear ratios 
accomplishes the 3rd structure group. A gear ratio I is switched through the clutch 100,101 which bears combination of 
the electric machine 45 to an input shaft and/or output shafts 4 and 6. 
[0059] 

The slide sleeves 40, 41, and 42 are operated by the operation units 60, 61, and 62 for the change of the gear ratios R 
and II of a gear 1, or V, for example, it is shifted by shaft orientations, and one connection means il, i2, i3, for 
example, ******, the tension rope, the Borden wire, or the change shaft is established in this case, respectively 
between the operation units 60, 61, and 62 and the slide sleeves 40, 41, and An operation unit can form the driving gear 
of electromotion, electromagnetic, and/or a pressure-medium operation formula, for example, a **** unit. 
Furthermore, the connection means il, i2, i3 It has the accelerating gear or the slowdown gear. 
[0060] 

The gear by the suitable this invention can also equip with and constitute 6 gear-ratio gear (6 advance run gear ratio) 
which has without a limit of universality 4 gear-ratio gear (4 advance run gear ratio) or the go-astern gear ratio which 
has a go-astern gear ratio. 

[0061] - 

In order to detect a gear output-shaft rotational frequency, i.e., the rotational frequency of a shaft 6, the rotational 

frequency sensor 70 is formed. Furthermore, in order to detect a gear input rotational frequency, i.e., the rotational 

frequency of a shaft 4, the additional rotational frequency sensor 72 can be formed. In order to detect an engine speed, 

the rotational frequency sensor 71 is formed. 

[0062] 

The electric machine 45 combined with gear casing by immobility in a stator 90 drives a shaft 4 as starting system of 
an internal combustion engine 2 through a gearing 20 or the gearing of a gear like 24, and a clutch 101 is wide opened 
in this case, and, as for another advantageous feature of a gear, a clutch 101 is closed, the same - an electric machine 
45 - as an electro generator, for example, a generator, - it can drive - this case - an electric machine 45 - the 
synizesis state of a clutch 100,101 ~ a driven shaft 6 - minding - REKYUPERESHON - and/or, kinetic energy is 
supplied in the state of the deconcatenation of an internal combustion engine An electric machine 45 supplies namely, 
drives kinetic energy in the inversion process of a start in the synizesis state of the starting clutch 3 alternatively. This 
is performed, when vehicles stop and a clutch 101 is opened wide, or when it closes a clutch 101 and is made to run 
vehicles, and the normally closed chain of the clutch 100 is carried out in this case. With easy composition, an electric 
machine 45 can also have only starter ability or generator ability. 
[0063] 

In order that an electric machine 45 may adjust a change gear ratio, it is prepared in the bulge circles prepared in gear 
casing on the radial outside of a gearing pair, and the stator 90 is combined with immobility by gear casing. 
Furthermore, it is advantageous if it combines with a gear input shaft and/or an output shaft possible [ a 
deconcatenation ] with a gearing and at least one clutch through the coupling means of the friction joint formula which 
carries out flange combination of the electric machine in the exterior of the gear 1 which has separate casing at gear 
casing, guides a rotor shaft 28 into casing, and corresponds, for example, a row of teeth. Furthermore, it is 
advantageous if an electric machine is aligned from the reason of effective use of especially a gear structure space to an 
opposite direction with the direction of a crankshaft, or a crankshaft by the output side of a rotor shaft. 
[0064] 

In this invention, or a load change is carried out, the gear 1 in which a load change is possible is used. A load change is 
carried out by connecting an electric machine 45 with a driven shaft 6 through a clutch 101. An electric machine 45 is 
started when the deconcatenation process of the starting clutch 3 is started in change process, and in this case, the 
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clutch 100,101 is connected or it transmits torque to an output shaft 6 with a slip at least. 
[0065] 

In this case, according to this invention, with the clutch actuators 80, 81, and 82, a clutch 3,100,101 is operated 
automatically and can also use a central actuator instead of actuators 80, 81, and 82 in this case, between actuators 80, 
81, and 82 and clutches 3,100,101 - the same - the change actuators 60, 61, and 62 - being similar ~****** 5 **** 0 r 
aerodynamic-force formula equipment and a slowdown, or accelerating - and - or since the branching gear 
(Verzweigungsgetriebe) is formed, in the advantageous example, a clutch actuator, a change actuator, and a selection 
actuator can be formed especially 
[0066] 

In order to control a gear 1 and its function especially in relation to the electric machine 45, further a gear 1 The 
electronic control unit 91 (it does not explain in full detail) which has a microprocessor for controlling a gear 
electronically, A rotational frequency detection means, electronic throttle-valve control means, an engine restoration 
means, and the electronic engine control system for internal combustion engines, It has the member in which the 
manual operation for gear ratio selection is possible, for example, manual gear ratio selection, and the automatic 
display means of the automatic in-the-car interior of a room for displaying gear ratios, such as a lever for gear ratio 
selection, and a switch. The injection of these vehicles value is performed through each signal input through an 
interface. 
[0067] 

In a gear, the low-speed gear ratios I and II or R is connected for starting process. The starting clutch 3 is closed by 
operation of the operation actuator 80, while the engine 2 forms torque by accelerator pedal operation, in order to 
accelerate an automobile. Starting process is ended when the starting clutch 3 is stuck by pressure. An engine torque is 
transmitted to a driven shaft 6 through the closed clutch 3 and the connected gear ratio. 
[0068] 

Change process is started by the change demand of a driver or automatic control means by any case. 
[0069] 

A clutch 3,100,101 can be constituted as one of the following clutches which are not enumerated advantageously, 
without leaving about usability. : Clutch which carries out actuation in wet oiling condition Clutch which carries out 
the actuation in dry condition Disc clutch Cone clutch which has the friction surface of two or more shape of the 
singular number or a cone Clutch which has one friction surface Clutch which has two friction surfaces Clutch which 
has two or more friction surfaces (for example, multi-board type clutch). 
[0070] 

The slide sleeves 40, 41, and 42 or clutch for connecting idle wheels 31, 32, 33, 34, and 35 with a shaft 6 can be 
constituted as follows advantageously. : The clutch, for example, the engagement clutch, of a configuration joint 
formula Clutch of a friction joint formula. 
[0071] 

a gear - one - efficiency - best - controlling - a sake - a shaft - six - an idle wheel -31 - 32 - 33 - 34 - 35 - 
joining together - a sake - a slide ~ a sleeve - or - a clutch - 40 - 41 - 42 - almost - being external - being 
additional ~ energy expenditure - nothing - closing ~ a state - maintaining - having - if - especially - being 
advantageous . The clutch of a configuration joint formula is used in relation to this. In order to maintain the clutch of a 
friction joint formula without energy expenditure in the state of closing, the member which stores advantageously the 
force or energy which faces mutually and carries out the load of the friction surface, for example, a spring, is prepared. 
Similarly, a tension wedge gear (Ziehkeilgetriebe) or the friction clutch by which the spring load was carried out can 
be used. 
[0072] 

the presser foot stitch tongue of the shape of :, for example, the rounding-off section, which boils various rows of teeth 
of the configuration combination in the case of the clutch of a configuration joint formula, and can be constituted, and 
a convex, and a bell lied presser foot stitch tongue (Berliet/Klaue) - or divert - it has a presser foot stitch tongue 
(Abweisklaue), and can constitute smoothly 
[0073] 

It is advantageous if a synchronization means to have a synchronization ring for a gear ratio I and/or the go-astern gear 
ratio R is equipped. It is advantageous if a synchronization means to have a synchronization ring for each gear ratio at 
least is equipped in the another example. 
[0074] 

In the case of the gear which has an intermediate shaft, idle wheels 31, 32, 33, 34, and 35 and clutches 40, 41, and 42 
can be differed and arranged. The idle wheel of each gear ratio can be arranged to an input shaft or an intermediate 
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shaft. Therefore, it can arrange on the shaft of one side or another side in the example from which a load change clutch 

also differs. 

[0075] 

Gear la which agreed with the example of the gear 1 of a view 1 is illustrated, and a clutch 100,101 is controlled by the 
view 2 by each actuator 181 in this case. In this case, advantageously, both the clutches 100,101 get mixed up, or 
independently, an actuator 181 and the postposed branching gear i of each other can be constituted so that connection 
and a deconcatenation may be possible. 
[0076] 

the case of the actuator 181 which gets mixed up, and connects a clutch 100,101 with the introduction clutch 100, and 
carries out a deconcatenation by the reverse order - an electric machine 45 - the connection state of a clutch 100 - 
and an internal combustion engine 102 is started by direct or impulse start (Impulsstart) in the state of the 
deconcatenation of a clutch, and a flywheel 1 10 is first accelerated by the electric machine 145 in this case, 
subsequently starting KURATSU 103 is connected, and an internal combustion engine 102 rotates by the kinetic 
energy of a flywheel 110 
[0077] 

When both the clutches 100,101 are connected, gear la is locked. This function is used as a parking brake. 
[0078] 

In the view 3, it is corrected so that it may hold in the fabricated clutch bell with which the clutch 200 for the gear 201 
by the analogous this invention connecting a driving shaft 204 and an electric machine 45 was restricted to the view 1 
and the example of the 2nd view by the gear casing 207, as a result can constitute as a dry clutch. The clutch 200 has 
damper gear 200a in the configuration of a clutch disc where friction lining was able to be prepared in the radial 
outside because of the friction combination with a pressure plate and a sticking-by-pressure board, and the 
aforementioned pressure plate and the sticking-by-pressure board are combined with crankshaft 202a of an internal 
combustion engine 202 by the rotation linkage formula. When a clutch 200 is connected, therefore, the flow of the 
force It is introduced into the gearing 220 which forms the coupling means of the friction joint formula to an electric 
machine 245 through the hub arranged by the member and the output member on sleeve 200b at the rotation linkage 
formula, friction lining of crankshaft 202a to damper gear 200a, and an input the aforementioned output member An 
operation of the energy accumulator which acts by the hoop direction which has friction equipment which is relatively 
restricted to an input member and is connected depending on the case is resisted, and it is a rotatable. In this case, the 
seal of the sleeve 200b is carried out to the gear input shaft 204 and the gear casing 207. 
[0079] 

In the gear 201 of illustration, a gear input shaft puts a damper gear 21 1 in between, and is combined with the flywheel 
210 by immobility. In this case, the reason for assembly to coupling means are rotation linkage formulas, and, 
moreover, a plug is possible for them at shaft orientations. 
[0080] 

In this case, a flywheel can be constituted also as a divided flywheel, in this case, a flywheel puts a damper like for 
example, an arch form spring in between, and each other is restricted, each other can be arranged to a crankshaft or a 
gear input shaft without any restriction through a slipping clutch with both the mass that can be rotated, and forms the 
row of teeth which cannot be rotated with the shaft which corresponded, respectively and suited. 
[0081] 

Furthermore, it is advantageous if both the clutches 200,203 are operated by the actuator 280 which a starting clutch is 
prepared, and a clutch 200 is advantageously unified with a starting clutch, is formed as double clutching, and 
moreover operates only a clutch 200, and has the middle gear i. 
[0082] 

In the example of illustration in a view 3, an internal combustion engine 202 is in the connection state of a clutch 200, 
and is put into operation in the state of opening of a clutch 101 in the neutral position of a gear 201, i.e., the slide 
sleeve 240,241,242 is in a neutral position, and the coupling means of an input shaft 204 and an output shaft 206 are 
not formed. It is because an input shaft is not taken at the time of start process since it, that is, the starting clutch are 
missing. 
[0083] 

Generator operation of an electric machine 45 is performed in the same functional form as the start of an internal 

combustion engine 202 which carried out the torque inversion. 

[0084] 

A clutch 101 is connected to a REKYUPERESHON case, and the deconcatenation of the clutch 200 is carried out. 
[0085] 
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A driving source is determined by the clutch 200 in the state of opening of a clutch 101. When it operates only by the 
electric machine in the state of opening of a clutch 200 and a clutch 200 is connected, an electric machine 45 is idling 
operation, and is generator operation, or is operated as a (booster) as an additional driving source. 
[0086] 

In the change process between gear ratio II-IV, an electric machine 245 While the torque of an internal combustion 
engine 202 is falling by rotational frequency fall, the torque to which it was in the closing state of a clutch 101, and 
torque was transmitted to the output shaft 206 through the gear ratio I in the state of opening of a clutch 200, as a result 
internal combustion engines 202 decreased in number is compensated partially at least. In this case The new gear ratio 
connected by carrying out the deconcatenation of the gear ratio connected into change process, and forming the 
configuration combination with an output shaft 206 and one of the idle wheels 231,232,233,234 by one of the slide 
sleeves 240,241,242 It is the synchronous rotational frequency of the now between the units which form configuration 
combination, and connects by torque freedom (Momentenfreiheit). in this case, regulation of a synchronous rotational 
frequency - rotational frequency adjustment of an internal combustion engine 202 - control of an electric machine 
245 - or it is performed by control of both units in this case, the input value to the control to which a unit corresponds 
can be evaluated through the suitable sensor 270,271, for example, a rotational frequency sensor, - it is the rotational 
frequency of crankshaft 202a and an output shaft 206 at least 
[0087] 

The analogous example is illustrated by the above-mentioned drawing of a gear 301, the gear 301 differs from the 
example of a view 3 according to the arrangement form from which the transmission stage changed, and, so, a view 4 
is enough also as ** without the clutch 101 of illustration in a view 2. 
[0088] 

The feature of a gear 301 is to have the gearing pair of the three same form which has the gearings 320, 321, and 
322,323,324,325 stationed impossible [ the rotation to the gear input shaft 304 ], and the aforementioned gearing 
meshes to the idle wheels 330, 331, and 332,333,334,335 arranged at the output shaft 306, in order to form gear ratios 
I, II, III, IV, and V. 
[0089] 

It is arranged by the mid gear to which the slide sleeves 340,341 and 342 **** in the neutral position which does not 
connect an idle wheel with a friction joint formula at a driven shaft 306 between each gearing pairs of a gear ratio or 
the accelerating gear ratio R, I and II, and III and V in shaft orientations. Through one of the actuators 306,361,362, in 
order to operate the desired gear ratios I, II, III, IV, and V or R, when a synchronous rotational frequency and torque 
freedom are applied, the suitable slide sleeve 340,341,342 is shifted between a driven shaft and an idle wheel, and 
operates the transmission stage. For example, when operation release of the gear ratio I connected when it switched to 
a gear ratio II from a gear ratio I is first carried out by the slide sleeve 340, and this slide sleeve is shifted to a neutral 
position in this case and it reaches subsequently to a synchronous rotational frequency, the slide sleeve 341 shifts from 
a neutral position in the direction of an idle wheel 331 by shaft orientations, and an idle wheel and configuration 
combination are formed through the slide sleeve 341 and an output shaft 306. It ****s in this and the change of other 
gear ratios is performed. Furthermore, an electric machine 345 can exert a support operation on driving torque-ed into 
change process similarly. 
[0090] 

A clutch or the slide sleeve 340 bears the connection function of the electric machine 345 to an output shaft 306. In this 
case, according to the idle wheel 335 combined with an output shaft 306, or 330, the hand of cut of an electric machine 
345 is changed. Since a clutch 300 starts an internal combustion engine 302, it combines an electric machine 345 with 
an internal combustion engine, and it is operated with an actuator 380. 
[0091] 

In the view 5, in the view 2, the gear 401 similar to gear la of illustration is excluded clutch 101 (view 2), and is 
illustrated. The slide sleeve 440 bears the function of a clutch 101, and this slide sleeve 440 departs from a neutral 
position, and when a gear ratio I is chosen, it connects an electric machine 445 with an output shaft 405 by the slide 
sleeve 440 with the idle wheel 430,435 of gear ratios I and R, and this. In this case, an electric machine 445 forms the 
gear ratio I which it connects with an idle wheel 420 through a gearing 427,426 at a rotation linkage formula, and the 
idle wheel 420 is arranged possible [ rotation ] in this case at the gear input shaft 404, and gears with an idle wheel 
430. In this case, an idle wheel 420 can be connected with the gear input shaft 402 through a clutch 400, and a clutch 
400 is operated by the actuator 48 1 in this case. 
[0092] 

In this case, the function of an electric machine 445 makes operation which supports start operation, generator 
operation, REKYUPERESHON operation and/or individual operation, or an internal combustion engine produce. 
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[0093] 

Start operation for starting an internal combustion engine 402 through an electric machine 445 is performed in the state 
of synizesis of the starting clutch 403 and clutch 400 which are operated by the actuator 480, in this case, the slide 
sleeves 440,441,442 occupy [ no ] a neutral position, namely, a slide sleeve forms the configuration combination to the 
corresponding idle wheel 430,435. 
[0094] 

generator operation of an electric machine 445 - the time of a vehicles halt - or under a run - the operating state of an 
internal combustion engine 402 - and it is carried out in the state of synizesis of the starting clutch 403 In this case, a 
clutch 400 is connected. 
[0095] 

In case the advance drive of the vehicles is carried out through an electric machine 445, a clutch 400 is closed, and the 
starting clutch 403 is opened wide, and when accepting and acting so that operation of vehicles whose electric machine 
445 has an internal combustion engine 402 may be supported, the starting clutch 403 is closed similarly. In this case, at 
the time of a drive, two paths of the flow of the force can set up beforehand in principle, the clutch 400 which is 
prolonged towards an output shaft 406 and by which the alternative path was closed for one path through the slide 
sleeve 440 in the state of opening of a clutch 400 with the gearing 426,427,420,430 - minding - the direct 
transmission equipment input shaft 404 and when it ****s and is chosen from this shaft through the slide sleeve 
440,441,442 of the transmission stage, it is prolonged in the gear output shaft 406 through one of the gear ratios R, II, 
III, IV, and V 
[0096] 

It is generated from the kinetic energy by which the deconcatenation of the gear ratio connected in the 
REKYUPERESHON module was carried out, and the slide sleeve 440 was shifted in the direction of an idle wheel 
430, combination of a rotation linkage formula with an electric machine was manufactured by this, and the electric 
machine was accelerated in this case, and electric energy was supplied by this during generator operation, and an 
external stores dept. is supplied. The torque limitation of the torque transmitted to an electric machine 445 is attained 
by connection of a clutch 400, and an internal combustion engine is additionally slowed down by this based on the drag 
torque over which vehicles can be covered in the state of synizesis of the starting clutch 403. The gear ratio II or V to 
which the slowdown operation is still connected, and the clutch 400 opened wide supply a part of torque to an internal 
combustion engine 402 in the state of synizesis of the starting clutch 403 similarly. In this case, it is used for a clutch 
403 for a distribution operation by adjusting the torque transmission over an internal combustion engine through a slip, 
having. 
[0097] 

The gear 501 of illustration ****s in the gear 401 of a view 5 in the view 6 except for the change gear ratio produced in 
connection with exchange and this of gear ratios I and II. The advantage of this is to be maintained in order for the 
change gear ratio which the electric machine 545 was comparatively operated in generator mode and 
REKYUPERESHON mode at the low rotational frequency, and was decided by the gearing 520,526,527 to start an 
internal combustion engine 502. 
[0098] 

The gear 601 of illustration has agreed in the gear 301 of a view 4 except for operation of the slide sleeve 640,641,642 
in the view 7. In this example, the slide sleeve 640,641,642 is operated by the single actuator 660, and the middle gear i 
acts between an actuator 660 and a slide sleeve in this case. The middle gear i connects a desired gear ratio by 
movement which a change roller controls the slide sleeve 640,641,642 of each other independently, and ****s in this, 
and is performed by shaft orientations to an output shaft. 
[0099] 

The gear 701 of illustration in an octavus view chooses which slide sleeve it has two actuators 760,761 which operate 
the slide sleeve 740,741,742 through the middle gear i, and the 1st actuator operates a slide sleeve advantageously in 
this case, it switches, and the 2nd actuator operates with the 1st actuator instead of one actuator 660 of illustration in a 
view 7. The aforementioned change mechanism is similar to the mechanism of the well-known manual-switching gear 
switched by the change lever according to H and a principle. In this case, in the example, an actuator 760,761 bears the 
automated change process, and is advantageously held in direct transmission equipment casing, and moreover, in a 
special case, in order to substitute for gear automation of the gear manually operated by the change lever, it can carry 
out supplement arrangement of the manual-switching mechanism in the gear exterior as a wearing object (add-on). 

Five gearing pairs are enough as the gear 801 of illustration in a view 9 because of the gear gear ratios R and I or V. In 
this case The electric machine is arranged at a rotation linkage ceremony at the arrow flare gear ratio R or the gearing 
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pair for I. and for both the gear ratios R and I The gearing pair which has the idle wheel 830 arranged possible 

[ rotation ] is prepared in the gearing 820 and output shaft 806 which have been arranged possible [ the rotation to the 

gear input shaft 804 ]. in this case, the gearing 820,830 -- a clutch 800 - or it can connect with an input shaft 804 or the 

gear output shaft 806 by the slide sleeve 840 at a rotation linkage formula 

[0101] 

Only except for one use of a gearing pair, the gear 801 ****s in the gear 301 of a view 4 for gear ratios R and I. In this 
case, since the drive in the go-astern gear ratio R is performed by the electric machine 845, the gearing for a hand-of- 
cut inversion is omitted, as a result a change gear ratio is similarly used for the 1st gear ratio I. In this case, 
combination which cannot be rotated with the output shaft 806 of a gear 801 is performed by the slide sleeve 840 
which forms the configuration combination with an idle wheel 830. 
[0102] 

The gear 901 of illustration in a view 10 is the advantageous change example of the gear 301 of illustration in a view 4, 
****ed in this, and the gear 901 could be formed because of the front and the longitudinal direction nest, and the 
output shaft 906 has geared with another gearing 990 through gearing 906a. In this case, a gearing 990 receives a 
differential gear 991 and this differential gear hands over driving torque on a drive wheel regardless of the radius on 
which a drive wheel is moreover drawn uniformly. In this case, the rotational frequency sensor 970 receives the 
rotational frequency in the periphery section of gearing 906a, and relays a suitable signal to a control unit (not shown). 
[0103] 

The gear 1001 by the view 1 1 is illustrating the arrangement form which ****s in the gear of a view 4 as an 
instantiation arrangement form of the gear by this invention for lengthwise inclusion of the internal combustion engine 
to which the gear 301 was connected. In this case, the differential gear 1091 is connected to the direct transmission 
equipment output shaft 1006. In this case, the driving shaft 992,993 of the gear 901 by the view 10 is mostly arranged 
to the gear output shaft 906 at parallel to driving shafts 1092 and 1093 being mostly arranged to an output shaft 1006 at 
the right angle. The rotational frequency sensor 1070 detects the rotational frequency in gearing 1091a belonging to a 
differential gear connected with the gear output shaft 1006 at rotation impotentia. For this reason, this gearing can have 
the mark of the suitable embossing section received by the rotational frequency sensor 1070 and/or a notch, or a 
suitable form. 
[0104] 

The gear 1101 advantageously changed in the change gear ratio of an electric machine 1 145 is illustrated, and the gear 
301 of a view 4 and comparison are possible for this gear except for the aforementioned difference in a view 12. Such 
an arrangement form of an electric machine 1 145 is applicable in this specification also because of the example of 
others of a publication. 
[0105] 

For this reason, the electric machine 1 145 is arranged at the gear ratio I which has gearing pair 1 130 / 1 120 in the 
gearing pair for adjusting a gear ratio. The high speed of the change gear ratio of the rotational frequency which 
another gearing 1 126 for a hand-of-cut inversion meshes on the gearing 1 120, and this gearing 1 126 meshes with a 
gearing 1 129, and is transmitted by the output shaft 1 106 or the input shaft 1 104 is carried out, or the rotational 
frequency of an electric machine 1 145 is slowed down. The rotational frequency which it accelerates the rotational 
frequency which this gearing meshes with the gearing 1 127 of a small diameter stationed at rotation impotentia at 
rotor-shaft 1 145a by connecting another gearing 1 128 with a big diameter with the gearing 1 129 at rotation impotentia, 
therefore is transmitted in the direction of an electric machine 1 145 once again on the whole, or is transmitted to the 
gear input shaft 1 104 or an output shaft 1 106 from an electric machine 1 145 is slowed down. If the start of an internal 
combustion engine 1 102 is pulled at the comparatively high rotational frequency of an electric machine 1 145 in the 
state of synizesis of the starting clutch 1 103, especially in the case of small torque, it is carried out as a direct start by 
this. Furthermore, in the case of few rotational frequencies of an output shaft 1 106, the possibility of 
REKYUPERESHON is already got blocked, and, in the case of a slight speed, is already possible. Detection of the 
rotational frequency of an electric machine 1 145 is detected through the rotational frequency sensor 1 192 like a gearing 
1 127 or illustration in consideration of the change gear ratio applied in a gearing's 1 129 one side 
[0106] 

Another advantageous gear 1201 corresponding to the gear 301 of the view 4 of a simultaneously is illustrated in the 
view 13, in this case, the gear 1201 has the electric machine 1245 and this electric machine 1245 can connect it with 
the gear input 1204 or the gear output shaft 1206 through the gear which can be adjusted continuously. 
[0107] 

Combination which was advantageously constituted as a cone disk volume credit gear and which minded such a gear 
1228 that can be adjusted continuously about the change gear ratio It is carried out through 2nd disk group 1228b 
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connected with a gear 1201 with the gearing 1227 which meshes with the gearing 1220 of a gear ratio I through disk 
group 1228a arranged at rotation impotentia at rotor-shaft 1245a in a well-known form, the very thing — in this case It 
wraps among both the cone disk groups 1228a and 1228b, and means 1228c is surrounded by shaft orientations. The 
aforementioned volume credit means 1228c makes possible torque transmission between both disk groups with the 
strange good change gear ratio which adjusts a suitable change gear ratio in relation to the operation radius in a disk 
group, and changes with friction combination with the disk groups 1228a and 1228b. For this reason, even if there are 
few cone disk groups 1228a and 1228b, it can shift to shaft orientations because of change-gear-ratio regulation of one 
cone disk, respectively, the control form of the cone disk which can be shifted to shaft orientations — not illustrating - 
and the very thing - it is carried out through for example, a **** unit, centrifugal-force regulation, and/or a like in a 
well-known form Suitable arrangement form can be carried out also in the gearing pair of another gear ratio. 
[0108] 

The strange good change gear ratio between an electric machine 1245, an input shaft, or output shafts 1204 and 1206 is 
advantageous. It is because it, that is, the rotational frequency which ****s in an electric machine 1245 about the 
maximum output can be adjusted correctly. For example, at the time of the start of an internal combustion engine, the 
change gear ratio of the rotational frequency of an electric machine 1245 is adjusted by the low speed, i.e., it wraps, 
and it rotates in a small radius in the field of disk group 1228a, and a means is rotated in a big radius in the field of disk 
group 1228b, and, the case of a high rotational frequency of an electric machine 1245, as a result in necessary low 
torque, this starts an internal combustion engine 1202 at the low rotational frequency of crankshaft 1202a. For this 
reason, the starting clutch 1203 is closed. 
[0109] 

In generator operation, when the rotational frequency of the gear input shaft 1204 or the gear output shaft 1206 is 
suitably high, a change gear ratio is suitably adjusted so that an electric machine 1245 may always be operated at the 
rotational frequency of the maximum output. The same thing corresponds for the control routine which wraps in the 
drive mode or the independent drive mode supported by REKYUPERESHON mode or the driving gear, and controls 
or adjusts the change gear ratio of the means gear 1228. Suiting the torque which should be transmitted to an output 
shaft 1206 in change process wraps similarly, and exact regulation of the change gear ratio of the means gear 1228 
improves. 
[0110] 

In the example of the gear 1301 of illustration in a view 14, an electric machine 1345 can be connected with the gear 
input shaft 1304 and/or the gear output shaft 1306, and, unlike the above-mentioned example called at a view 1 or the 
14th view, the electric machine 1345 is connected to the idle wheel 1330 of the gear ratio I arranged focusing on an 
output shaft 1306 in this case at the rotation linkage formula. Furthermore, the gear 1301 of illustration can be 
compared with the gear 301 by the view 4, and transfer of torque is performed through the gearing 1327 similarly 
combined with the rotor shaft 145 by rotation impotentia. This gearing meshes with the gearing 1326 for the hand-of- 
cut inversion which has geared to the idle wheel 1330 of the gear stage I or a gear ratio I. 
[0111] 

The example of the gear 1401 of a view 15 is illustrating the possibility of the arrangement form of the electric 
machine 1445 accompanied by the introduction or derivation of torque to the gearing pair which consists of the gearing 
1436 and gearings 1425 and 1435 for the hand-of-cut inversion of the go-astern gear ratio R. In this case, the electric 
machine 1445 is oriented in the direction of an internal combustion engine 1402 by the gearing 1427 combined with 
rotor-shaft 1445a and the rotor shaft by rotation impotentia, and advantageous attachment of an electric machine is 
obtained by this in relation to the diameter on gearings' 1420 and 1421 radial outside which consisted of radial [ of gear 
ratios I and II ] small. In respect of others, the gear 1401 is similar to the gear 301 of a view 4. 
[0112] 

Although the gear 1501 of illustration in a view 16 can be compared with the gear 301 by the view 4, it differs that the 

electric machine 1545 is arranged in same axle focusing on the gear input shaft 1504. 

[0113] 

In this case, the starter 1590 of an electric machine 1 145 is attached [ casing ] in stationing at the casing portion 1507. 
Rota 1529 is combined with sleeve 1504a supported by the gear input shaft 1504 by rotation impotentia. A sleeve 
accomplishes the output member of a damper gear 1511 simultaneously, and this damper gear decreases the torsional 
oscillation between sleeve 1504a and crankshaft 1502a in the state of synizesis of the starting clutch 1503. 
Furthermore, gearings 1520 and 1525 are received by sleeve 1504a at rotation impotentia, and this gearing meshes to 
the idle wheels 1530 and 1535 of gear ratios R and I, as a result the torque of an electric machine 1 145 is transmitted to 
a driven shaft. In this case, the suitable rotation combination to the gear output shaft 1506 is obtained through the slide 
sleeve 1540. Connection to the gear input shaft 1504 is performed through the starting clutch 1503. 
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[0114] 

Furthermore, since it says that a gap is maintained between a stator 1590 and Rota 1529, Rota can be supported 
separately, and the bearing flange combined with casing in this case can receive Rota possible [ rotation ] through a 
bearing. 
[0115] 

The arrangement form of the gear 1601 of illustration in a view 17 is enough, without using a starting clutch. The 
internal combustion engine 1602 is combined with the direct transmission equipment input shaft 1604 through the 
torsional- vibration-damper equipment 1611 which equipped the radial outside with the flywheel. An electric machine 
1645 can be combined with the gear input shaft 1604 through the idle wheel 1620 for gear ratio I at a rotation linkage 
formula, and an idle wheel 1620 is operated in this case by slide sleeve 1620a operated by the actuator 1681. 
Furthermore, an electric machine 1645 can be connected with an output shaft 1606 through the clutch 1600 operated by 
the actuator 1680 at a rotation linkage formula. 
[0116] 

As in the above-mentioned example, it is arranged and the gear ratio (not shown) which has a suitable gear-wheel pair 

is connected. 

[0117] 

The collaboration with an internal combustion engine 1602 and an electric machine 1645 is constituted as follows, 

without using a starting clutch. 

[0118] 

During start operation, combination of the friction joint formula of an idle wheel 1620 and the gear input shaft 1604 or 
a configuration joint formula is performed by slide sleeve 1620a. Since the slide sleeves 1641, 1642, and 1643 are 
arranged in the neutral position, a suitable idle wheel is a rotatable freely on an output shaft 1606. An electric machine 
1645 transmits torque to crankshaft 1602a through the gear input shaft 1604, and starts an internal combustion engine 
1602. Furthermore, when it has the valve (it illustrates in a view 36) by which an internal combustion engine 1602 is 
controlled electrically, all valves can be wide opened during this time, a crankshaft can be first accelerated through 
gyrating-mass 1161a of a torsional vibration damper 161 1, a valve required subsequently to [ for a start process ] can 
be closed, and an internal combustion engine 1602 can be started. 
[0119] 

or [ that a clutch 1600 is closed in this case by the ability of an electric machine 1645 supplying torque in an output 
shaft 1606 through gearing pair 1620 / 1630 of a gear ratio I into the change process from a gear ratio II to a gear ratio 
III in the change process between the connected gear ratio and the gear ratio newly connected for this reason ] - or it 
slips When an electric machine 1645 already carries out taking rotation through slide sleeve 1620a during generator 
operation, an electric machine 1645 operates, or a clutch 1600 is closed, and, simultaneously with the fall of the 
rotational frequency of the internal combustion engine 1602 at the time of high change process, a clutch or a slide 
sleeve is wide opened in change process in this case. Conformity with the rotational frequency fall of an internal 
combustion engine 1602, and the torque contribution to which an electric machine 1645 increases The torque 
contribution of an electric machine comes out enough, similarly [ in a certain case, the deconcatenation of the gear 
ratio II is carried out, and ] by the electric machine 1645 In order that the slide sleeve 1642 may form the configuration 
combination with the idle wheel 1632 of a gear ratio III in the case of the suitable synchronous rotational frequency 
adjusted It is shifted from a neutral position to shaft orientations, subsequently the torque contribution of an electric 
machine 1645 falls, and the rotational frequency of an internal combustion engine increases again. In order to carry out 
the deconcatenation of the electric machine 1645 again from a gear input shaft through a clutch 1600 and to attain 
generator operation alternatively, it can connect with the gear input shaft 1604 through slide sleeve 1642a again. 
Corresponding to this, change process to the following gear ratio is carried out as a high change process. Although it 
****s in this and go-astern change process is carried out, the rotational frequency of an internal combustion engine 
rises after the deconcatenation of a gear ratio different the following point got blocked and connected, and an electric 
machine brakes an output shaft 1606, electric energy is generated in the case of a parenthesis, and this energy is 
transmitted to stores dept. material, for example, a high current dc-battery, or an electric accumulator like a capacitor. 
When torque freedom and a synchronization rotational frequency are obtained in the slide sleeve of the gear ratio 
newly connected, the configuration combination between idle wheels [ sleeve / slide / for the gear ratio newly 
connected ] is formed. 
[0120] 

Generator operation is performed by being operated at the rotational frequency of an internal combustion engine 1602 
in relation to a rotational frequency corresponding to the change gear ratio which the electric machine was connected 
with the idle wheel 1620, as a result the gear input shaft 604 by slide sleeve 1642a at rotation impotentia, and was 
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adjusted by this like previous statement. Alternatively, generator operation can be performed through the clutch 1600 
closed in the state of free rotation of an idle wheel 1620 in relation to the rotational frequency of an output shaft 1606. 
The deconcatenation of the gear ratio which was just now connected in this case for this reason is carried out by being 
made being generated when vehicles are slowed down by REKYUPERESHON, and, moreover, as for the 
aforementioned force path, an electric machine 1645 slows down vehicles without the drag torque of an internal 
combustion engine independently. About the conversion to electric energy from movement braking energy, although 
the aforementioned operation form is effective, it may overload an electric machine 1645 at the time of un-using [ of a 
vehicles brake ] it for a powerful slowdown. Such an overload of an electric machine 1645 can cope with it by the 
suitable program routine within a control unit. In this case, the suitable gear ratio relevant to the rotational frequency 
applied to an output shaft 606 is connected. 
[0121] 

The gear 1701 of illustration in a view 18 has the additional starting clutch 1703 controlled by the actuator 1781 as 
compared with the gear 1601 of a view 7. Furthermore, when the gear ratio II or V connected into 
REKYUPERESHON is maintained in the state of connection, the starting clutch 1703 is wide opened in a 
REKYUPERESHON stage and there is fear of the overload of an electric machine 1745, a clutch 1703 is closed and it 
is used by this for the slowdown with the additional drag torque of an engine. Furthermore, an internal combustion 
engine 1702 starts, without being supported by the electric machine 1745 by the kinetic energy which the impulse start 
of an internal combustion engine 1702 could be carried out by the electric machine 1745, and the gyrating mass 1711 
of the starting clutch 1703 was first accelerated in the state of opening of the starting clutch 1703 in this case, and the 
starting clutch 1703 was subsequently closed by such arrangement form, and was stored in the flywheel 1711 
according to it, or being supported. Into change process, the deconcatenation of the internal combustion engine 1702 
can be additionally carried out from the gear input shaft 1704 completely, by this, a synchronous rotational frequency 
is adjusted by the electric machine 1745 regardless of a gear input shaft, and, in the case of high change process, this 
electric machine can introduce torque in the gear input shaft 1706 simultaneously. 
[0122] 

The example of the gear 1801 of illustration has agreed with the gear 1701 of a view 18 except for the clutch 1700 of a 
view 18 being missing in the view 19. In this case, the function of the aforementioned clutch is unified in the slide 
sleeve 1841. For this reason, the slide sleeve 1841 combines the suitable idle wheel 830 of the 1st gear ratio with an 
output shaft 1 806 at a configuration joint formula. 
[0123] 

The view 20 or the 35th view is illustrating the force path for the typical operation situation of the gear by the path or 
this invention of torque. In this case, the force or torque path produced along with a transmission equipment 
configuration member is thick, and a publication and the force, or the direction of torque is equipped with the arrow. 
[0124] 

In the view 20, the force path of internal combustion engine 2002b to the driven shaft at the time of a go-astern run and 

a consecutive drive wheel (not shown) is illustrated. 

[0125] 

An internal combustion engine 2002 relays driving torque to sleeve 2000b supported by the gear input shaft 2004 
through the closed starting clutch 2003 which was combined with the crankshaft 1002 by rotation impotentia, and 
relays it to the gearing 2025 belonging to the GYA wheel pair of the go-astern gear ratio R stationed at rotation 
impotentia at this sleeve from this sleeve. The gearing 2025 meshes with the gearing 2036 for the hand-of-cut 
inversion, and shows the force to an idle wheel 2035. This idle wheel relays the torque which is arranged possible 
[ rotation ] at the gear output shaft 2006, is connected with the output shaft 2006 through the slide sleeve 2040 at the 
configuration joint formula, and is applied to a drive wheel (not shown). 
[0126] 

In the view 21, the force path of the gear by this invention in generator operation under run is illustrated, an internal 
combustion engine 2102 - the direct transmission equipment input shaft 2104 - driving - this gear input shaft - a 
gearing pair - it has geared with the idle wheel which can be connected with the gear output shaft 2106 at a rotation 
linkage ceremony by the suitable slide sleeve through the gearing stationed at the rotation linkage formula of II or V 
(this case - the connection state of a gear ratio III) 
[0127] 

A part of torque transmitted to the gear output shaft 2106 branches to an idle wheel 2130 through the closed slide 
sleeve 2140, and this idle wheel drives an electric machine 2145 through the gearing combinations 2120 and 2127. An 
electric machine changes the kinetic energy which accelerates by the torque applied and is generated into electric 
energy. In this case, the rotational frequency of an electric machine 2145 relates to the change gear ratio decided in 
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relation to the rotational frequency of an output shaft 2106 with gearings 1 2127, 2120, and 2130 number of teeth or 

gearing diameter. 

[0128] 

In the view 22, similarly, generator operation under vehicles run is illustrated and the generator is combined with the 
gear input shaft 2204 in this case. For this reason, the starting clutch 2203 is closed, as a result the direct coupling 
means between an internal combustion engine 2202 and an electric machine 2245 are formed through sleeve 2220b. In 
this case, the gearing 2220 meshes with the gearing 2227 stationed at rotation impotentia at the rotor shaft by attaching 
the gear ratio I or the gearing 2220 of a gearing pair for R in sleeve 2220b at rotation impotentia, and this prescribes 
the change gear ratio between the rotational frequency of an internal combustion engine 2220, and the rotational 
frequency of an electric machine 2245. 
[0129] 

Through the gear input shaft 2204, it is similar to a view 21 and vehicles are driven by the gear ratio II or V (it 

illustrates for the gear ratio III as well as this case). 

[0130] 

The force path of a vehicles idle state is illustrated in the view 23. In this case, since an electric machine (being similar 
to a view 22) 2245 is driven and all slide sleeve 2240 or 2242 is located in a neutral position, torque is not transmitted 
to an output shaft 2206, therefore an internal combustion engine 2202 does not drive vehicles, in this case, the 
rotational frequency of an internal combustion engine — animal power — it suits suitably for the loaded condition of a 
member 
[0131] 

In the view 24, the internal combustion engine 2202 and the electric machine 2445 are illustrating the run state in the 
gear ratio I which transmits torque to an output shaft 2206. (It is called booster operation) In this operation mode, the 
torque which this gearing meshes with the idle wheel 2230 connected with the gear output shaft through the slide 
sleeve 2240 at rotation impotentia by connecting an internal combustion engine 2202 with the gearing 2220 of the gear 
gear ratio I stationed through the starting clutch 2203 and sleeve 2200b at rotation impotentia at the sleeve, as a result 
is supplied to a gear ratio I from an internal combustion engine 2202 and an electric machine 2445 is transmitted to a 
drive wheel (not shown). Advantageously, it can be used in order to accelerate vehicles quickly in the transmission 
stage 1 1, i.e., a gear ratio, and in this case, driving torque can be transmitted to a gear output shaft, as for an internal 
combustion engine 2202, an electric machine 2345 can transmit torque to an output shaft 2206 through a gear ratio I 
through a gear ratio II or another change gear ratio of V, simultaneously, as a result booster operation can perform 
booster operation. Booster operation acts on an output shaft 2206 through two various transmission stages, or an 
electric machine 2445 supports an internal combustion engine 2245 also in another gear ratio. 
[0132] 

In the view 25, the operation mode of REKYUPERESHON is illustrated in the gear by this invention. Torque is 
transmitted through the gear output shaft 2206 by the gearings 2230, 2220, and 2227 which mesh from a drive wheel 
mutually to an electric machine, respectively in the state of synizesis of the slide sleeve 2240 of a gear ratio L In this 
case, an electric machine 2245 changes into electric energy the kinetic energy which operates by generator operation 
and is transmitted from the gear output shaft 2206, and vehicles are slowed down by this. In this case, the change gear 
ratio specified by the gearing put in the output list of an electric machine 2045 in between within the flow of the force 
specifies a slowdown operation. When braking operations run short, the brake which was additionally used through the 
starting clutch 2203 for the slowdown of the drag torque of an internal combustion engine 2202, or was prepared in 
vehicles is used. 
[0133] 

the [ a view 26 and ] - the [ 26a view, a view 27, and ] - in 27a view and the 28th view, the change progress in which 
load support was carried out by the electric machine 2445 as an example of the tension quantity change from a gear 
ratio II for a gear ratio III is illustrated 
[0134] 

In this case, in a view 26, the gear is illustrated for the gear ratio II, i.e., an internal combustion engine 2202 transmits 
the torque of an internal combustion engine 2202 to an output shaft 2206 through the gear input shaft 2204, and GYA 
wheel pair 2221 / 2231, and the slide sleeve 2241 carries out configuration combination of the gearing 2231 constituted 
as an idle wheel in this case at the gear output shaft 2206. in this case, the connection to the gear input shaft according 
[ an electric machine 2245 ] to a clutch 2203 - or it can prepare by generator operation like illustration in a view 26 by 
configuration combination of the slide sleeve 2240 of an output shaft 2206 and the idle wheel 2230 of a gear ratio I In 
this case, the electric machine is arranged at the gear gear ratio of a gear ratio I. 
[0135] 
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In order to start a change, conduction of the electric machine 2445 is carried out from external stores dept. material in 
electric energy, and it introduces torque into the gear output shaft 2206 through a gear ratio I in the state of synizesis of 
the slide sleeve 2240. The rotational frequency of an internal combustion engine 2202 decreases simultaneously. 
[0136] 

In the view 27, the following step at which the slide sleeve 2241 is shifted to a neutral position, and the electric 
machine 2445 is maintained by the advance drive of vehicles through the gear ratio I is illustrated. When the gear ratio 
newly [ **** in the output of an electric machine 2445, and the gear ratio which the insufficient torque of an internal 
combustion engine 2202 precedes in change process is already dissociated, and ] connected is not connected yet, it is 
accepted completely partially and compensated. In this stage, the rotational frequency of an internal combustion engine 
2202 is changed so that a synchronous rotational frequency may be obtained for the new gear ratio III. 
[0137] 

the - like illustration in 27a view, since the slide sleeve 2241 is shifted in the direction of an idle wheel 2232 by shaft 
orientations and configuration combination is carried out with an idle wheel when a synchronous rotational frequency 
is obtained and the slide sleeve 2241 does not receive torque, through the gearing 222 of a gear ratio III stationed at 
rotation impotentia, torque is transmitted to the gear output shaft 2206, and, thereby, an internal combustion engine 
2202 connects a new gear ratio to the gear input shaft 2204 and a gear input shaft 
[0138] 

In a view 28, the conduction of an electric machine 2445 is completed and an electric machine operates like [ in the 

case of a view 26 ] by generator operation again. 

[0139] 

In the view 29, the possibility of connection of the gear for preventing rolling which vehicles do not mean is illustrated. 
The slide sleeve 2241 for the 3rd gear ratio for connecting the slide sleeve 2240 for connecting the idle wheel 2220 of a 
gear ratio I or the go-astern gear ratio R and the slide sleeve 2222 of another gear change gear ratio, for example, an 
idle wheel, in the state of synizesis of the starting clutch 2203 is connected with the output shaft 2206 connected with 
the drive wheel (not shown). Since it is mutually combined with a configuration connection formula by connection to 
the gear input shaft 2204 and sleeve 2200b using the starting clutch 2203 with the change gear ratio from which both 
the gear ratios I and III differ, the gear itself is locked. 
[0140] 

In the view 30, the start of the internal combustion engine 2202 by the electric machine 2445 covering a corresponding 
force path is illustrated. In this case, an internal combustion engine 2205 can be started by the direct electric machine 
2445, or can be started by the so-called impulse start, and the gyrating mass of a clutch is first accelerated in the state 
of opening of the starting clutch 2203 in this impulse start, and, subsequently it starts by the kinetic energy of the 
gyrating mass of the starting clutch 2203, and an electric machine 2445 is additionally energized with a support 
operation. In this case, the starting clutch 2203 connects with sleeve 2200b the gear input shaft 2204 coupled directly 
with crankshaft 2202a, and this sleeve connects an electric machine 2445 with a friction joint formula through a row of 
teeth with gearings 2227 and 2220 at a rotation linkage formula. 
[0141] 

Another form of a start of an internal combustion engine 2202 is the start in REKYUPERESHON as a drag start 
(Schleppstart). In this case, the force path acquired is illustrated in the view 31. a drive wheel to kinetic energy - the 
form of torque -- an output shaft 2206 and it is introduced into gear-wheel pair 2230 / 2220 through the slide sleeve 
2240 closed from this output shaft, and shows around at crankshaft 2202a through the clutch 2203 with which torque 
was closed in this case by the fixation in sleeve 2200b which a gearing 2220 cannot rotate, as a result the drag torque 
by which opposite maintenance is carried out with an internal combustion engine 2202 is resisted, and is made to start 
an internal combustion engine 2202 In this case, in order to raise a start degree of comfort, it is slowly closed down for 
the first time with increase of the torque into which a clutch is first thrown by the gear output shaft 2206, or operates at 
a slip ceremony. Furthermore, an electric machine 2445 can carry out a torque contribution through a sleeve 2220 
additionally, and, thereby, the degree of comfort of a drag start can be raised further. In this case, the other gear ratios 
II or the slide sleeve of V occupies a neutral position. 
[0142] 

It ****s in this and only an electric machine 2445 can perform the drag start of an internal combustion engine 2202 
during a run (refer to the 32nd view). In this case, an electric machine 2445 drives a driven shaft 2206 through a gear 
ratio I. In order to start start process, by the torque which the starting clutch 2203 is closed and is transmitted to an 
output shaft 2206 through the browning speed gear I at sleeve 2200b through the kinetic energy of an electric machine 
2445 from a drive wheel on the other hand, the drag torque of an internal combustion engine 2202 is conquered, and an 
internal combustion engine 2202 starts. 
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[0143] 

In the view 33, the force path of the starting process in the 1st gear ratio is illustrated. An internal combustion engine is 
connected with sleeve 2200b by synizesis of the starting clutch 2203 , and the force is introduced in a gear ratio I. The 
torque which the slide sleeve 2240 is connected with an idle wheel 2220 in this gear ratio I at rotation impotentia, and 
reaches from an internal combustion engine 2202 by this is introduced in the gear output shaft 2206. 
[0144] 

The alternative starting method is performed by the electric machine 2445 (refer to the 34th view). An advance run or a 
go-astern run is electrically performed by the electric machine 2445 through gear ratio I/R. In this case, the hand of cut 
of an electric machine 2445 shows the starting direction, namely, starting process advance differs from starting process 
go-astern only in the polarity of an electric machine 2445. The slide sleeve 2240 of gear gear ratio I/R is closed for 
starting, and an electric machine 2445 corresponds and is accelerated. 
[0145] 

In a view 35, example with an another parking-brake brake is illustrated, two idle wheels which belong to the slide 
sleeves 2241 and 2242 in this case are combined with a driving shaft 2206 by rotation impotentia, and a gear is locked 
by this. The parking brake of the aforementioned form has the advantage of it being possible and locking a gear at a 
configuration joint ceremony, only when controlled by the actuator with which both slide sleeves differ. 
[0146] 

In the view 36, the automobile which has the gear 3220 by this invention is illustrated roughly. In this case, a gear 3200 
is an internal combustion engine or a drive motor equipped with the controllable valve 3201, therefore the valve which 
can control an internal combustion engine 2202 by the electric actuator is opened and closed regardless of the valve 
driving gear connected with the crankshaft, as a result it controls the drag torque of an internal combustion engine 3200 
appropriate, for example. This brings about an advantage on the occasion of the start of an internal combustion engine 
3200. It is because it is not necessary to design it, that is, an electric machine 3226 with a strong output. 
[0147] 

A throttle valve 3202 can be equipped with the motor for being able to have an operation system (Aktorik), for 
example, operating an operation system, in order to make automatic control easy, and in order to control the rotational 
frequency of an internal combustion engine similarly, for example, in order to control a synchronous rotational 
frequency at the time of change process. A fuel injection equipment 3203 can also be automatically controlled by the 
control unit especially in principle because of the same purpose. 
[0148] 

The output valve 3201 is connected to the exhaust gas catalytic converter 3204 equipped with the temperature sensor 
depending on 02 and the sensor for detecting exhaust gas or the degree of catalyst temperature, and the case. 
[0149] 

In the flow of the force between an internal combustion engine 3200 and a gear 3220, the clutch 3210 which carries out 
the deconcatenation of the internal combustion engine 3200 from a gear 3220 as a starting clutch is arranged. A clutch 
3210 can be formed as a dry clutch, and can be held in clutch bell 3210a because of a parenthesis, or can be arranged in 
a gear as a wet clutch. In many use cases, a clutch is omitted and crankshaft 3200a is connected with the direct 
transmission equipment input shaft 321 1. A clutch 3210 is automatically operated through the clutch actuator 321 1, 
and a clutch operation means to have deflection means or a means of communication 3212 between a clutch 3210 and 
the clutch actuator 321 1 in this case acts. 
[0150] 

The gear 3220 consists of a gear input shaft 321 1 and a gear output shaft 3222, and the gearing pair which forms a 
means of communication for gear ratios gears mutually among both the shafts 3221 and 3222 in this case. In this case, 
a gearing is prepared in the output shaft 3222 each transmission stage or for means of communication possible 
[ rotation ] as an idle wheel. The aforementioned idle wheel forms a suitable gear ratio, when it can connect with an 
output shaft 3222 with the suitable change clutch 3223, for example, a slide sleeve, at rotation impotentia and connects 
with an output shaft. In this case, a change clutch is operated by the gear operation system 3240 which has actuators 
3421 and 3244. In this case, the number of actuators relates [ at arrangement and the connection form of the change 
clutch 3223 ] to installation of the gear operation system of gear casing [ for example, ] inside and outside the list. The 
corresponding example is explained in full detail in the view 1 or the 19th view. 
[0151] 

the electric machine 3226 is received through the gearing 3227 by the gearing pair (the gear ratio or gear-wheel pair 
which has a big change gear ratio in this case - illustrated in the example of 3224 and 3225) at the rotation linkage 
formula An electric machine is connected with the gear input shaft 321 1 at a rotation linkage formula using change 
clutch 3224a of the gearing 3224 constituted as an idle wheel, and the affiliation automatically controlled through an 
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actuator 3241, and the electric machine is connected with the output shaft 3222 at the rotation linkage formula using 
change clutch 3223a of the gear ratio combined with the rotation linkage formula. As explained in full detail with the 
aforementioned drawing, the gear which supports an electric machine 3226 in pull strength interception of the internal 
combustion engine 3200 in change process and in which a load change is possible is formed by this, and an electric 
machine 3226 is used as a current generating means, a booster, and starting system. 
[0152] 

In order to supervise the rotational frequency of each shaft by the suitable evaluation means in a control unit, the 
rotational frequency sensors 3205 and 3228 are formed in rotor-shaft 3226a and crankshaft 3200a of an electric 
machine 3226 at least. Detection of an output shaft 3222 is performed like the rotational frequency sensor arranged at 
the output shaft, and/or illustration through the wheel rotational frequency sensor 3252 of the antilock mechanism for 
brake 3251 of a wheel 3254. The wheel is connected with the output shaft 3222 through the differential means 3252 at 
the friction joint formula. 
[0153] 

A gear 3220 operates almost automatically and is controlled by the central control unit 3280. a driver - an accelerator 
pedal 3271 and a brake pedal 3272 ~ minding — and a manual operation - an operation can be exerted on a control 
unit 3280 through a member or the change lever 3270, and a control unit 3280 can be equipped with the manual- 
switching mode in which a driver can choose a desired gear ratio through a manual operation member, in this case 
[0154] 

A control unit 3280 controls a suitable low rank control unit or a suitable auxiliary unit, for example, an air- 
conditioning compressor etc., through signal **** 390. As a low rank control unit, engine control means, the control 
means of the clutch adjustment 3282, the control means of a gear operation system, the control means of the antilock 
mechanism 3286, and the control means of an electric machine 3284 are connected to a control unit 3280 through 
control**** 3290 which can be constituted as CAN and a bus at least. The low rank control unit has at least the output 
electronic mechanism connected to a circuit power supply network through electric supply **** 3291 partially. A 
circuit power supply network supplies electric power to an accumulator 3261, for example, a high current battery, 
and/or the output capacitor 3260 designed suitably. An electric machine 3226 collects current or supplies electric 
power in the accumulation-of-electricity meanses 3260 and 3261 according to operation mode. 
[0155] 

In the view 37, the example of the gear 1901 which can be compared with the gear 401 of a view 5 is illustrated, and 

the electric machine 1945 is arranged in this case one of gearing pair 1924 / the 1934 of a gear ratio V. 

[0156] 

In this case, the alternative connection by this invention to the gear input shaft 1904 or an output shaft 10906 It is 
alternatively carried out through the change clutch 1900 combinable with Gearings 1927 and 1927a through a slide 
sleeve, the aforementioned gearing 1927 and the 1927a itself Form the coupling means of a rotation linkage formula 
with the gear input shaft 1904 through another gearing 1926, or Or (it is illustration with the chain line) coupling- 
means 1927b of a friction joint formula, For example, the coupling means of a rotation linkage formula with gearing 
1927c combined with an output shaft 1906 and this output shaft by rotation impotentia through a gearing, a belt, or 
chain coupling means are formed. 
[0157] 

An internal combustion engine 2302 is combined with immobility by friction combination of clutch 2303a constituted 
as a dry clutch which has for example, friction lining in casing through clutch 2303a integrated in the starting clutch 
2303 in the example of the gear 2301 of illustration in a view 38. this - an electric machine 2345 - vehicles - torque 
higher than the drag torque of an internal combustion engine 2302 ~ driving ~ moreover - REKYUPERESHON - in 
order to change into electric energy on stream, torque is received in the same form Such an arrangement form is held 
for the electric machine of a strong output which has most hybrid driving gears formed in this way. 
[0158] 

the - the [ 39a view and ] - the [ 39b view and ] - the [ 40a view and ] - the [ 40b view and ] - the [ 41a view and ] - 
- in 41b view, the diagram for explaining the tension quantity change (Zughochschaltung) which has the electric 
machine arranged in the form of this invention is illustrated by the above-mentioned drawing like previous statement in 
this case, change process is divided into Stages a and e - having - the [ and / drawing ] - the [ 39a view or ] - in 41b 
view, selection of three possible examples of connection is illustrated 
[0159] 

the - the [ 39a view and ] - the change progress in units arbitrary in 39b view - relevance ~ carrying out ~ the - the 
[ the torque progress M of 39a view, and ] - the example of connection accompanied by the perfect pull strength 
supplement (Zugkraftauffuellung) by the electric machine is illustrated by the rotational frequency progress n of 39b 
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view 
[0160] 

Stage a is illustrating the state before the tension quantity change for the gear ratio III before a change from a gear ratio 
II. An internal combustion engine transmits torque M (BM) to a gear input shaft, and this gear input shaft transmits the 
torque M (SK2) which ****s in the change gear ratio of a gear ratio II to the change clutch of a gear ratio EL An 
electric machine does not transmit torque M (EM), and is connected to a gear input shaft. In this case, a gear input shaft 
receives a part of torque M (BM) which rotates by rotational frequency n (EM) with the change gear ratio adjusted 
with the change gear ratio between a gear input shaft and an electric machine, and is supplied from an internal 
combustion engine during generator operation at a gear input shaft in order to generate electric energy. The taking 
rotation of the electric machine can be alternatively carried out also in the state for bad harvest. Furthermore, driving 
torque M (AB) and drive rotational frequency n (AB) are adjusted for the output shaft of a gear. 
[0161] 

A change is started in Stage b, and an electric machine is supplied to a gear input shaft under the energization to the 
case of the same rotational frequency of torque through another gear ratio I, for example, a gear ratio, in this case, and 
subsequently to a gear output shaft this is supplied, and torque M (BM) simultaneously introduced by the internal 
combustion engine in this case decreases by the fall of rotational frequency n (BM). After the transfer torque M (SK2) 
decreases, the change clutch of a gear ratio II is opened wide. In this case, the torque transmitted to a driving gear-ed is 
almost the same as the torque contribution of an electric machine. 
[0162] 

When the change clutch of a gear ratio II is opened wide, the idle wheel of the synchronization process III of a change 
clutch, for example, a gear ratio, and synchronization of a slide sleeve are started. The torque freedom in the case of the 
synchronous rotational frequency of the change clutch of a gear ratio III is attained when torque required for a drive of 
an electric machine is received. In this case, the change clutch of a gear ratio III is closed. 
[0163] 

An internal combustion engine is synchronized by the rotational frequency n of the change clutch of a gear ratio III 
(SK3) in Stage c. for this reason, rotational frequency [ of an internal combustion engine ] n (BM) decreases until the 
rotational frequency (this rotational frequency ~ the change gear ratio of a gear ratio III - minding - relation -- the 
price --****-- a gear ratio - III - it is clear from the rotational frequency n of the change clutch of** (SK3)) of a 
gear input shaft is braked by the drag torque 
[0164] 

In Stage d, after synchronization is obtained, an internal combustion engine is accelerated again and the conduction of 

an electric machine is returned simultaneously. 

[0165] 

The operation of a perfect pull strength supplement is clarified in progress of torque curvilinear [ of a gear output 
shaft ] M (AB) by being interrupted below by the torque of the gear ratio III to which torque decay was newly 
connected. 
[0166] 

Stage e is illustrating the torque and the rotational frequency state of a gear ratio (gear ratio III in this case) which were 

newly connected. 

[0167] 

the - the [ 40a view and ] - 40b view - the -- the [ 39a view and ] - it is the form which ****s in the publication of 
39b view, and the behavior in the partial pull strength supplement by the electric machine low designed in output 
ability in this case is illustrated Also in this case, an electric machine operates at a constant rotational frequency like 
the above-mentioned example in change process (from the gear ratio II to for example, the gear ratio III). Unlike the 
example accompanied by a perfect pull strength supplement, the electric machine designed weakly cannot bring about 
torque M (EM) (EM) required for the torque freedom of a change clutch during synchronization of the change clutch of 
a gear ratio III, i.e., torque M in the torque M (BM) height after the deconcatenation of the change clutch of a gear ratio 
II. Therefore, in order to guarantee the torque freedom of the change clutch of a gear ratio III, the torque of an internal 
combustion engine is returned to torque [ of an electric machine ] M (EM) at the last of Stage b, and is performed in 
the height of the torque with which a pull strength supplement is used by this by the electric machine into change 
process, and the slight fall of driving torque [ in change process ] M (AB) is made to produce it in the example of 
illustration. 
[0168] 

the -- the [ 41a view and ] - 41b view - the - the [ 40a view and ] - the example in which 40b view was corrected 
somewhat is illustrated, and rotational frequency [ of an electric machine ] n (EM) increases first in this case at the 
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beginning of change process, and an electric machine is again intercepted after change process 
[0169] 

The claim shown by this invention is a formalization proposal without the precedent for obtaining extensive patent 
protection. An applicant for this patent suspends charging another features other than the feature indicated only with 
the specification and/or the drawing until now. 
[0170] 

Another composition of this invention is possible by the composition of a publication at a subordinate claim. However, 

the original feature of a subordinate claim is not abandoned. 

[0171] 

By composition of a subordinate claim, original composition unrelated to other claims is obtained. 
[0172] 

this invention is not limited to the example of illustration. In the range of this invention, various change and corrections 
are possible rather. The change composition which reaches separately, combines with it in relation to the feature, an 
element, and a process step a specification, a drawing, and given in a claim, and has invention nature, an element, 
combination, and/or material are also possible. According to the feature put together, new composition and a new 
process step or process step sequence especially manufacture, a check, and a work process are acquired. 
[Brief Description of the Drawings] 
[Drawing 1] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 2] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 3] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 4] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 5] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 6] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 7] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 8] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 9] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 10] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 1 1] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 12] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 13] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 14] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 15] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 16] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 17] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 18] 

Drawing showing the advantageous example of the gear by this invention. 
[Drawing 19] 

Drawing showing the advantageous example of the gear by this invention. 
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[Drawing 20] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 21] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 22] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 23] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 24] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 25] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 26] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 27] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 28] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 29] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 30] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 31] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 32] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 33] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 34] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 35] 

Drawing showing an advantageous functional form of the gear by this invention. 
[Drawing 36] 

The fundamental circuit diagram for switching a clutch. 
[Drawing 37] 

The advantageous example view of the gear by this invention. 
[Drawing 38] 

The advantageous example view of the gear by this invention. 
[ Drawing 39 a] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
[ Drawing 39 b] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
[ Drawing 40 a] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
[ Drawing 40 b] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
[ Drawing 41 a] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
[ Drawing 41 b] 

The diagram for explaining the torque and the rotational frequency which are produced at the time of change process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gear characterized by providing the following, for example, a gearing gearbox A crankshaft is minded 
with at least two shafts, for example, an internal combustion engine, and it is an intermediate shaft depending on the 
gear input shaft which can be driven, a gear output shaft, and the case. Many gearing pairs At least one Rota and a 
stator 

[Claim 2] The gear according to claim 1 which an electric machine can switch between at least two shafts. 

[Claim 3] An electric machine minds a clutch and it is the gear according to claim 1 or 2 which can be connected with 

the driven shaft of a gear. 

[Claim 4] An electric machine minds a clutch and it is the gear given [ to claims 1-3 ] in any 1 term which can be 
connected with the driving shaft of a gear. 

[Claim 5] The gear given [ to claims 1-4 ] in any 1 term which reduces a pull strength interception operation when an 
electric machine transmits torque to a driven shaft at the time of the change process for changing the change gear ratio 
of a gear. 

[Claim 6] The gear given [ to claims 1-5 ] in any 1 term which a gear input shaft can connect with the crankshaft of an 
internal combustion engine. 

[Claim 7] A gear given [ to the claims 1-6 which an electric machine can connect to the driving shaft of a gear through 
a clutch, and an internal combustion engine starts through an electric machine by this ] in any 1 term. 
[Claim 8] An electric machine is used and it is the gear given [ to claims 1-7 ] in any 1 term which can drive some 
gears [ at least ]. 

[Claim 9] The electric machine by which the rotation drive of Rota is carried out by the gear portion is used, and it is 
the gear given [ to claims 1-8 ] in any 1 term which can change into energy with mechanical electric energy, and can 
supply stores dept. material. 

[Claim 10] The input shaft of a gear minds the clutch which can be switched to the crankshaft of an internal 
combustion engine, and it is the gear given [ to claims 1-9 ] in any 1 term which can be connected. 
[Claim 11] The gear given [ to claims 1-10 ] in any 1 term with which axis of rotation of Rota of an electric machine is 
arranged in same axle to the gear input shaft or the gear output shaft. 

[Claim 12] The gear given [ to claims 1-1 1 ] in any 1 term with which the rotor shaft of an electric machine is arranged 
in parallel to the gear input shaft or the gear output shaft. 

[Claim 13] The gear with which at least one clutch is characterized by the automatically operational thing through at 
least one operation unit in the thing of form characterized by providing the following in order to change the change 
gear ratio of a gear, for example, a gearing gearbox It is a gear, for example, a gearing gearbox, and is an intermediate 
shaft depending on at least two shafts, for example, an input shaft, an output shaft, and the case. Many gearing pairs A 
clutch is minded and it is the gearing which can be connected with the 1st shaft impossible [ rotation ], for example, an 
idle wheel. The starting clutch which has been arranged with the gearing stationed impossible [ rotation on the 2nd 
shaft ], for example, a gear wheel, at the input side depending on the case and which can be switched 
[Claim 14] The gear given [ to claims 1-13 ] in any 1 term the given clutch for connecting one shaft and at least one 
idle wheel is a clutch of a friction joint formula. 

[Claim 15] The gear given [ to claims 1-14 ] in any 1 term with which the clutch for connecting one shaft and at least 
one idle wheel has synchronization equipment put in between. 

[Claim 16] The gear given [ to claims 1-15 ] in any 1 term a given starting clutch is a clutch of a friction joint formula. 
[Claim 17] The gear given [ to claims 1-16 ] in any 1 term a given starting clutch is a hydrodynamics-clutch. 
[Claim 18] The gear given [ to claims 1-17 ] in any 1 term with which the starting clutch is arranged in the space area 
of a clutch bell. 
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[Claim 19] The gear given [ to claims 1-18 ] in any 1 term a starting clutch and/or another given clutch are dry type 
friction clutches at least. 

[Claim 20] The gear given [ to claims 1-19 ] in any 1 term with which the starting clutch is arranged inside gear casing. 

[Claim 21] The gear given [ to claims 1-20 ] in any 1 term which is the hydrodynamics torque converter which a 
starting clutch does not equip or equip with a converter lock-up clutch. 

[Claim 22] The gear given [ to claims 1-21 ] in any 1 term with which the operation unit for operating a starting clutch 
and/or another clutch at least, for example, an actuator, is the actuator of the pressure-medium operation formula 
equipped with a pressure-medium supply means and at least one valve, and the aforementioned valve controls 
pressure-medium supply of respectively as opposed to one slave cylinder of a clutch. 

[Claim 23] The gear given [ to claims 1-22 ] in any 1 term with which the operation actuator for operating a starting 
clutch and/or another clutch at least has accelerating or the slowdown gear to which the motor or the electromagnet 
was back-connected depending on the case and which is the actuator which can be driven electrically. 
[Claim 24] The gear given [ to claims 1-23 ] in any 1 term with which the operation actuator for operating a clutch for 
gear ratio exchange is an actuator of the pressure-medium operation formula equipped with a pressure-medium supply 
means and at least one valve, and the aforementioned valve controls pressure-medium supply of respectively as 
opposed to one slave cylinder of a clutch. 

[Claim 25] The gear given [ to claims 1-24 ] in any 1 term with which the operation actuator for operating at least one 
clutch has accelerating or the slowdown gear to which the motor or the electromagnet was back-connected depending 
on the case and which is the actuator which can be driven electrically. 

[Claim 26] The gear given [ to claims 1-25 ] in any 1 term used as a generator for returning electric energy in a storage 
means in order for the gear to have the electric machine and for this electric machine to generate electric energy from 
kinetic energy as a starter of the internal combustion engine of vehicles, showing around in order, or returning, and 
supplying. 

[Claim 27] The gear given [ to claims 1-26 ] in any 1 term with which an electric machine can drive through the gear 
wheel of a gear, or drives a gear wheel. 

[Claim 28] The gear given [ to claims 1-27 ] in any 1 term with which an electric machine can drive through the 
flywheel of an internal combustion engine, or drives a flywheel. 

[Claim 29] The gear given [ to claims 1-28 ] in any 1 term with which an electric machine can drive through the input 
shaft of a gear, or drives an input shaft. 

[Claim 30] The gear given [ to claims 1-29 ] in any 1 term which the electric machine has a stator and Rota and is 

combined with the element by which it is arranged in same axle and a stator and Rota are connected with combination 

or a gear input shaft that Rota cannot be rotated to a flywheel to a gear input shaft impossible [ rotation ]. 

[Claim 31] A gear given [ to the claims 1-30 which operate when the torque with which an electric machine is the step 

which passes in order of previous statement, and is got blocked in below, and which it is delivered to a starting clutch 

from an internal combustion engine at least into change process at the step of connection of the deconcatenation of a 

starting clutch, the deconcatenation of an operation gear ratio, and the following gear ratio and connection of a starting 

clutch is not completely transmitted to the driving shaft of a gear any longer ] in any 1 term. 

[Claim 32] The gear given [ to claims 1-31 ] in any 1 term with which the torque of the internal combustion engine 

which decrease in number at the time of opening of a starting clutch is partially compensated at least by the torque 

contribution to which an electric machine increases in change process. 

[Claim 33] A gear given [ to the claims 1-32 guided at required torque in the switching stage newly chosen from the 
torque by which the torque contribution of an electric machine is applied after perfect opening of a starting clutch ] in 
any 1 term. 

[Claim 34] The gear given [ to claims 1-33 ] in any 1 term with which the torque which contributes by the electric 
machine is maintained between the necessary torque of both switching stages [ all change process ] in the state of 
starting clutch opening. 

[Claim 35] The gear given [ at least / smaller than necessary torque / to the claims 1-34 of a switching stage ] in any 1 
term with which the torque which contributes by the electric machine has the necessary torque of change process small 
at least at a subregion in the state of starting clutch opening. 

[Claim 36] The gear given [ to claims 1-35 ] in any 1 term with which the rotational frequency of an electric machine is 
constantly maintained in change process. 

[Claim 37] The gear characterized by having at least one feature indicated by the specification in the gear equipped 
with an intermediate shaft, many gearing pairs, and the electric machine depending on at least two shafts, for example, 
an input shaft, the output shaft, and the case, for example, a gearing gearbox, for example, a gearing gearbox. 



Page 3 of 3 



[Claim 38] The gear characterized by having a special operation form and special composition which were indicated by 
the specification in the gear equipped with an intermediate shaft, many gearing pairs, and the electric machine 
depending on at least two shafts, for example, an input shaft, the output shaft, and the case, for example, a gearing 
gearbox, for example, a gearing gearbox. 
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K/^'f-;i'4 3 0, 4 3 5t:>ftt5M^WL4v\ ■' 

[0 0 9 4J 

o 2 (D^m^mx-Rmm^ ? y.f-A 0 3 <Dmmw;mxftt>tiz>„ z<d^^ ? 
? -y?-4 0 oizmmztiZo 

[0 0 9 51 

mm$S«4 4 5 ^^L-C^M^BUil^»)i-5l^(Cli^ v : y^4 0 OfAmm&tl 
■h^timty s^4 0 ZfrmifrZft. nW$m.4 4 5?)5Mi4 0 2 Sr^ihS 



(31) ^200 2-5 2 6 3 26 

BrtB-C**. -%<Om&&, ^7J/f4 0 0©lMt'ff4 2 6, 4 2 7, 
4 2 0, 4 3 0ta^7^ K^.y-^4 4 O^^UTatl^*44 0 6lC|^tt-C5i 
U't5>oj1^^S§«s mmZfttc?? y^A 0 0 ^LTiffigtef^BA^W 
4 0 A^t>^m&frbteWi®L<D*7-4 4 44 1, 44 2 3r?>L 

-ctsf^brii^^nfc^^ii^R, ii.'iii. iv, vroio^u 

[0096] 

o^7^f K^y — ^4 4 Yfrim—JVA 3 0 (DjjtfuiZ. */V Y feh, % CLH 

h'^-MRI** ^7yf 4 0 0Ol^«fco-Cl^^ dtUd 
. 7^4 0 3'oMiNKflli-C4cpf$r^(t^4x5 

SI I ^MvatJ«M*k$nyt^7 3' < f-4 0 O&hA'*0>— WkbisW}? 9 v^-A 0 
3 <aH«#«B-Crt«MftB8 4 0 2 IC^-T 5„ i <Z5»£\ ^7^f40 3 fi. « 

[0 0 9 7] 

m6mxm^(DBmmm 5 out. mm®: 1 rx* 1 1 ^pyziii-ftot 
$L-r2>^mi:t*m^xm5m<Dmw)mw.A 0 1 k*ij£ut^5„ ^(Dz.t<om& 

a y-*- K-Ca<E^ilA»ott5 2 0,. 5 2 6, 5 2 7 IC J: oTifctf><bn/^ii 
[0 0 9 8] 

^7®-em^tf>fet&^g6 0 1 14, 4 0, 6 4 1, 6 4 2 

(Dmt&i&*'"xmAW<DfcW)mu3 0 1 t^au-cv^s. ^awteM-eft*?^ k 

4 6 4 1, 6 4 2I4¥— WT^^ai- * 6 6 0J:ioti^$ 



<32) mm 2002-526326 

*l, ^com^s *mfcWimm i ur^f ax-^ 6 6 o t^^-f h'*»~—7t<n 
mx-itm-rzo ^mfemmm i vmu—y&Kvj K^y^6 4 o, 64 
i . 6 4 2 £sv ^zmmmmm l^o ~ tu^js Lxm^mz.M Lxmxfax- 

[0 0 9 91 

m8mxm7F<DfcWj%iW7 o i li. s^m-eia^o low^fai- ^ 6 6 

OWfU^t-, ^1^11^1X^7^ 4 0,74 1, 7 4 

2Wt5 2oO7^faX-^ 7 6 0, 7 6 1 ^WL-CV^T, r<D^^-flj 

HWJ-C'fiT^^^-^ 7 6 0,7 6 1 figftifb^^c^Om^^ffiV^oW 

m^<-icx<>x^mmif^ti^Bmmm^mwmm:^W}it<Dtzibi^m-r^tiib 
tzmmfr (add-on) t Lxtewmwftm^®w8mm*mft&wxzz> 0 

loi 00] 

<om^mx^x»> y , ^cD^-a-, ^^««^t)^iS©R i bL<(±iffl^# 

#8 0 4l-H]i!)-5lBg{-SB^$^c#*:8 2 O^fcU^fftS 0 6 lZ\s)W) ^rf£(ClHg£ 
ttfcT-Y FVUfc-f — /U8 3 0 tSr*i-5#*WS:tte>4xTV^5 0 wtf>»g\ # 
$8 2 0, 8 3 0'l4^?yf8 0 0iaoTtL<li^7^ i> — 7*8 4 0 tc 
J;oTA^fi8 o 4 tL<li€l!)§flJJ7jlt-8 o 6 izm^mWi^zm^mx^ 

<5o 

[0101] 

MRSt; i (Dtcfriz. i o/ftj-^^^m^l^^^-r. {S»)^g8 0 1 (i 

«*m^^8 4 5iz£^xrrfrtvz<DX\ &ujjftmfc<Dtiz>(D-mmz&vfc£ti 



(33) 1#S! 2002-526326 

B8 o i <Dtat}ns 0 6 hcDimyfWzte'kte, r-r hvu*>f — /us 3 o -fcwjig 

tt^^^Mt 5 ^ 7 ^ y - ^ 8 4 0 1- i oXft^^.. 
[0102] 

% i oigi-ciii^<7){5ib^iK9 o i tem4mx~m7F<nfcW)%iW:3 o i ©wj^t 

fcfe{-fSit^ ^<b^-e#/j>oai7:te9 0 6{4*£9 0 6 a L"CS'J(D#m 9 9 
OKi#^o-C^<5o C(7)4i-^, ft* 9 90liiM9 9 1 £§^U i«tb 

ism*, mm b*?&&)— {zLfahmmfr'f— ^<Dm^n^>^t^mmm^m 

[0 10 3] 

uri l i-seift^e iooi li, etbsna 3 0 1 zmmztitzfrmmmn 

wizmi&-rz>mwM#:%:m7FLx\,^ 0 iiiti 091 i4ii:^{E®!j 

^gta^Wii 0 0 6(c^^tL-cv^ 0 zcom^. mmui 0 9 2, 109314 

9 0 1 <DmW)®l 9 9 2 , 9 9 314, <5®!j^«aj73iWj 9 0 6{C*fLXt5l^ 
TOlc@fiffi£*Vt^5o 0te#:-lr>-lM 0 7 0{4 S [I]ife^EK:fc®j^ffitti73to 1 
0 0 6 tcig#t$n5, Mfb^«(-Mi-5«i 0 9 1 a (ciottv5iH]^^^l±S-r 
6„ c^f^jcflntjm, la^-ir^iM o 7 ojcio-cgtt^'bn^^^^^ 
4? 7. JL^R V/X «4^ £ X I4il ^ ftft^o v-^^tt5;im5 B 
[0104] 

gu 2iar'[4, tt^mti 14 5 (Dm&fc&^m^ii&trizmmmwi 1 o 

[0 10 5] 



(34) &m 2002-526326 

mm i 3 o/i i 2 0£W-r<5^tj£nciE«£*LT^.5 o **i i'2oi:ii. 

(H]te^f^^te^fc^<7)S'JW#*:i 1 2 6«^oT^t, Sttfll'2 6{± N 
#j£l 1 2 9(C0®^V^o&;/7itel 1 0 6 i> L< tiA^tei 1 0 4(Cj;o-C^ 

i"5 n wi i 2 sjctiHib^^iE^^^^^sij^ft^i i 2 s^m^^^x 

112 7 i^otV^t, t£oT, -5 1 1 4 5^fS] 

(d^^^5iHi«5W±iiS^tL^,7!)^L<iim^:m«ci i 45a»e,6i«iAA 
ii i : o..4.x{±tti*«ii i o 6izfcmztiz®mm&wi&zftz>o ztuzxox 
s fommm ho2^^-f vtmht 7^1103 (omm^mxmnmw. 1 

1 4 5<oJttftWfl5v , »lHlteSfewv^-tfi/h$/«c h/i-^^m-^{'#{-^''< h^i? 

— h<b LX^IJS^nSo Ml', : ^ 3 V(DRrifett(±ffi^tt 1 106© 

tel l 4^5^!Ilte&0>tfctHtt#*:i 1 2 7Xli, m^<7>J; p (: v #*ti l 2 9 (75 
— ^^V^T*^te>ii*ffi3SJtSr«LTIeI«aBc-fe^l 1 9 2 £^L-Cf&fciJ£ 

[0 10 6 ] 

{5{3TM4|I)<7>fcIfr£eg3 0 I.*i^itt5SiJ©*fiJ/^tfc««l 2 0 1 fi, II 

3igjT-igi^^nTv^T, z(dm&, mmmmi 2 o 1 {±*ia«i*i 2 4 s&a-L 
^ 1 2 0 4 1 1 < iztmmmmjjiA 1 2 0 6 Iw^ap^-cfcan 

[0107] 

izfflm ^mttz <o x 0 ti&mmw. 1228 \ tcm^-it. s w^<om^ p 

1 2 4 5 a (CEI&^Kgae^JxfcxV *?m. l 2 2 8 a LTS^f 
i$S I <7)«<: 1 2 2 0 KP»^ 9 1 2 2 7 K<fc 9 12 0 1 

Ml2©f-f^^lll 2 2 8 b &JtLXftt>tl. MR£ft7^*^iSa 
1 2 2 8a, 1 2 2 8 bW(^lc:##ft^l 2 2 8 c^$a,^f6]X*^»5ffl*tl-Ct^ 



(35) 20 0 2- 5 26 3 26 

60 a&fe#j&rt#ja 1 2 2 s c i±, -^-f^^iatc:*jitsf«b*»wBBjiu-cjaa 

T^ilit^UgpL^Ox^^Il 228a, 12 2 8b WlW^fe^tC «fc <9 A 
fctf>(^ Rif^^^iai 2 2 8a I 1 2 2 8 b<p'>&< £ t^K^l oc7)R 

[0 10 81 

m^ammi 24 5 tA^ttt>u<i±.w^«i 204,1206 trowoWi 
i-*iB]*K*srn«{-»afli5-c#s*»fe-efcs. M*.&, ftiBmm<n* ?- hma± 

^ ffi. 1 2 2 8 a *>««"T?/h $ fc^ST'lUite L75>07^ * 1 2 2 8 b (7>$t 
*TC:fc#fc#&-eiEHEU Z*tf£J:0» l^itt 1 2 4 5 (Di|IeieiS[W^t>V^ 
T Itmmnfe K/U * <Z>#-&Kl*3«&«Ba 1 2 0 2'»4^'?^*l 2 0 2 a (Oi&Mm 

[0 10 91 

# SHE-CW:* etib^®A^*4 l 2 0 4 tL< l^jttStltm^M l 2 

o 6 <D\m&m>ffi%^\,^m&\^&itte. m%mu 1245 &ftmm*:mt><D 

*5u>-c«»»t¥se»3s« 1228 oasasjt&fljfl? t l < itmrn-r^mm^-^- 
^(DtMam-tZo vn&mwz.ttMibi 2 0. e (cfcig-r-^ b*?&m&-t 
zzttz, mm^mmf^mmmmm 1228 (7>^jSJt<?5jE»*wfii5k«to-c3fe 

[01 101 

& 1 4 Ht?0^o^!»^« i3oi (DmMMxtes m^mu 1345 tefsuj^i 
ba^wji 3 0 4Ruyxi^mmmmtimi 3 0 6 icig*s pi^-c-fc 0 „ 



(36) 2002-526326 

'ttj^tt 1 3 0 6 z^Mzmmztitz^ms 1 ror^f K/MW — /n 330 kihHe- 

3 01 jcutttpruiT?*) 0 » >/u^©^ai±iRi*i»cp— ?wi 4 5 izm^m^m 

^$tLfc#*l 3 2 7Sr^LTtf^n^o ^tbiSKl^ I t L < 

3 2 6 (tB&^-g-oTl^o 
[0111] 

mi sm<DfcW}mw.i 4 0 1 <r>mmmi^ &m&mmR<nmm&famu<r>izib 

<DWM 1 4 3 6 MXflC&M 1425, 1 435 fabf$.Z>1&MttiZ*t-tZ> Yfrt <D 

z,<Dm&> mnmifci 4 4 5«p— *wi 445 as-c^p—^tti^iiiib^^ 

^Silfct*! 4 2 7CJ:oTrt«S1«|«l 4 0 2©*|S]|i*|6l#fte.ilT^t, 

-tLdio-c, mm&iR&i i <7>*m&fa^'hz <m&£titz&mi 42 0, 

14 2 1 cT^^fi^flJT-^cDi^^^ 

„ *<Dm<D&x-te, fcwmmi 401 {4^4m^®b^g3 0 nzmui^xi^z 

o 

[01121 

Ml 6iT*ijF©€igtl 5 0 H* % »4ig^«tSe»lK«3 0 l'fcjfctfc^ 
ffi-Cfci**. 1 5 4 5 ^'»I^*A*«1 1 5 0 4 £*^(CP«llft{CgaS 

[01131 

~ cD^-g-, ftfttfltttl 1 4 5CDX^ — ^ 1 5 9 0 ItSr— v->;^(w5tgtc{*ij;i(3: 
is^f-fflftl 5 0 7iZjfr<9ttlfbtlX\,^Z> 0 1 5 2 911, fcft&HA • 

*«ll 5 0 4"»C^*$ttfc^.y — ^1 5 0 4 a iZ.mWt^i&lZ&'&ZtlX V^„ * 

y-^li, RSllcy^^Il 5 l 1 wffi?}g|M*£/&U &?>'<mw:mi3m? 

7yf 1 5 0 3 0^iT'^ii-^l 5 0 4 a <b ^7^^1*1 5 0 2 a.^cORJ 

<a;fei:«pffi«i4'«3H-£o ^ y — ^1 5 0 4 a 520, 152 



(37) 4#S2 0 0 2 - 5 2 6 3 2 6 

1 5 3 0. 1 5 3 5{CBi^oTl>-CT>^Tf±m^1^l 1 4 5 <D h/l^ £r^IZ 

mmzfcmi-Zo ~<n>m&, K^y-^i 5 4o^^L-c^ift^etts^# 

1 5 0 6{d*j-i-6^^^lH]^^^#^ix^ 0 ^Itl^gA^tol 5 0 4tZtt-tZ> 
m&teteW)? 7 7fl 5 03 LXft frfoZ> 0 
[0114] 

IC, 1 5 9 0 i: n-^ 1 5 2 9 i WFIC^rir y/Wt?) i ^9 

[0 1 15] 

rnxm^^mmm hoi <DiE«?F^(i^iib^ ^ 
/^ii 6ii^Lt, mmmmmmxtim e o 4(£;i$#£*L-ci^„ 

1 6 4 5 fiaKS&'l ffl<7)T^ K/U*-<— /U.l 6 2 0^^bTMlAM 

i 6 o 4 izmfcMW}£:izm&»jmx-&> <9 , ^<^»-a-, r-r k/mht— yn 620 

(iT^^-* 16 8 1 {C«to-C^$tt5^7'< K^y-Vl 6 2 0 a KJ: 
ot^^*l5o ®^»cl 6 4 5f2, 7^faX-^i 6 8 0II=l;o-C 

r^^^-s ^7->f 1600 LxtatiU 16O6 iciHifeitfiA^cig^-srtg-c* 

[0 1 16] 
[0117] 

rt*»«sMi 6 0 2 ttii«i 6 4 5 k<Dfammm? ^ >y?*^-r^xT 
<D£?izffii&&nx\,^ 0 

[0 1 18] 

hjite^KKiT-i' hVW*-T~ /H 6 2 0 <H5tfc£M ATtMtt) 1 60 4i» 
JttJMfrS^fc L < tf:^tt*fr&#tf>*t'g'tt* ?4 KxD-7'1 6 2 0 aiao Tft 
*>ft£>. *9-f y — y 1 641,1 64 2. 164 3 h K 



(38) 2002-526326 

lEg£n-C^<5<7)T\ m^teTJ hVV*-r— ^HiW^Jttl 6 0 6±X'&&\zmW} 

1 6 0 2 a l^3lL*»ort«S«6|W 1 6 0 2 $-tt.& 0 MK, 

iHl 6 0 2^TOi:ffli$H5# (13 6lH-C-ia^) £r3rf S*§3-fai % - 
cD^ffl4 J (-#^T^^^$ix^o^^^^$ih^^ai:'9S»]^'^^l 6 1 1 <D|e] 
tsft l 16 1 a ^r^LT^-fAlliiU^o^V^^^— h^n-fcX0>fcH&|£#» 

10 119] 

i i *»e>^j*fk i i i ^^.tpitiiagtf tctt, m^c$£« 1 e 4 5 jjs&jgg* 1 ^ 

2 0/1 6 3 O^LT h^^^{±i^$4l 6 0 6-rt(i*|6t«'CijJJ 

Z (OVk&Z. (Dtc&bK?? y *f- 1 6 0 0 tffflm&tiZfriuzx V yZfirZ> 0 
mty&MU&fV>ftBMM 1 6 0 2 ©HlgfcfiT £ P^F{-, SSfflltt 1 6 4 5 & 
UE^^^^U-^iSte^tC^^^ K^ y-^ l 6 2 0 a ^^LTigfTlHlteL7t^ 
^•{w. '^liil 6 4 5^{^Kj$tb-5^^b<(±^7 5/^.1 6 0 0^i$n, 

mm i 6 o 2<nmmk\&Ttm%xm.i 6 4 s coti^-t-^ ww*s;i$t<t<7>ii'£-{i 

\^WMMWl 1 6 4 5 {CctoT»$^>5ig^^lD^ll]te^co^(c^7^ y 
-Zfl 6 4 2^^i£^ I I I <DT-( 6 3 2 £ <DKm&&Zmf&-t 

ztifriz^*-— h7 /Wi^75^*4^-i^(c->7 h£H/j»o&v^m^$si?!ci 6 4 5 

%WM 1 6 4 5^7^1 600 ^^T LT^stij^eA^ttTi^St/iS^I^U 

Ti-o^^^V— ^mu^m^-r^ti^ic-mxf^^^ v^v—yi 6 4 2 a*^.L 

ri5Hj^«A^tol 6 0 4lCil^i-^, So ^JUCtt/fcLT, ifEJ&ig. 

iz.ftmmm<D\n]mm>±ft£frfr^nnMWJ i m*$$ii 6 0 6 ^ffujiiL 7^0 



(39) ¥f& 2002-5 2 6326 

[0 12 01 

i?3L*ls~-?mfcte®.ft(0£ 9(-> SlW^^^-f Kxy-^l 6 4 2 a(C 
£<oXT4 K/U^-r— /H 6 2 0W^TIifc®bSeA2>ttl6 0 4 {ClelUPTOKii 

1 6 0 2«tt*l^Jti5w«!:iaot, ftt>frZ>o m$l&}\^ 
*il3££ffi^Wl 6 0 6 0>|g<E#|::|HagLT7>r HVM^ — /H 6 2 0©|^|s] 
m#;mx*mm£in1Z* 7yfl 6 0 0$r^LTfT9^t^T'ta o Htll5^3g{i 

[0121] 

0i8 rnxm^mmmm 1 7 0 u±, %i @©^iif 1 6 0 1 1 itts l-c 

( T^fax-^ 17 8 1 HiotSiJi^naftiDW^fei)^ 7 1 7 0 3Sr 

ix^-oimiS 1 7 4 5 <nmftf%<r>m&hZ>Wi'&kz.<? 7yf 1 7 0 3 ^TO^n 

„ Ht-> cwj; o^mmM^X^X, I^iil7 4 , 5iactWF 3 li7 
0 ^7-7^ 1 70 3©FMtit 

im^y-y^i 7 o 3 c75[HteK4 1 7 l ijSS*i^na[*ix*»ojfc^-c*feib^9> 



(40) 2002-526326 

f 1 7 0 3tiifflm&tl1)^l*-r&-&l 7 1 1 ^{CltH^tbfc^Kj^^/U^^cto 

xm^.mmi 7 4 5 icz^x^mtstixxittuzti-r \^mmmi 702^ 
1> ^tt^o ^igmf {^«m*pW(c:, «$sm 1702 *$z±^mmmmA 

[0122] 

119 mr-iii^coeib^a 1801 (DnM$m, mis m<n? jy^-i 700 
»g\ mm? ? -y^vmrnizx?^ K*y — -?i 8 4 lmafcE-a^tvSo z<dtc 
3om«i 8 06 ^^^^(-^-a-r-So 

[0123] 

312 OEI7!fS$&3 5 014,. K/U^<75MSSt>l><(4*IIPJ(cJ;S^i(jilg£^AS 

fttettmmR<7>ti&<Dt)&m&m^Lxi,^ 0 z<Dm&, ^mmmm^mmz^ 

[0 12 4] 

»t5««2 0 0 2 btf>;^S§£:III^U-0^ 0 
[0125] 

«$S§f2 0 0 211, igifc h/i^&^>-^ttii 0 0 2(^IHSb^lC^^4X 
fc^g^n^Ifc^S'^ 0 0 3 ^^LT^t*)^gA**4 2 0 0 4fd3C7pc£4x 

fc^.y-^2 0 0 0 btojSHHu — ^ib, 0 —z?\cmm^mz.uw: 

*2 0 2 5(4. H]te^-fp]^<7)^^(^«*:2 0 3 6 (CPt^oT^T^o^SrT 
-f K/MW— ^2 0 3 5l:frtf5 0 t^T-r K/l^-T— /W4, !eli!j-6Tfg(cfcilj^ 
att5^J*42 0 0 6 (Ciag^nrVNT^o^^-l' KXU-/2 0 4 O^r^LTai^; 
#2 0 0 6^^-^5C(Cig|g$^T^T/i^o^^t^tt5 hJ^^^Wm^^—J^ 



(41) (1^200 2-5 2 6 3 2 6 

[0126] 

|g2 l IHT-ii, ttrt^^*^^-^Ife'^ , ^ : * : ? s ^ { - ,t ^* , ^ e<D ^ 

@3§£[H^L-0^ 0 *I12 1 0 2 liill^iJj^eA^tt 2 1 0 4£fEf*jL 
[0127] 

Rfl#$nfc^9'f K^y-^2 1 4 0^Lt, e»««ffl2>tt2 10 61:^ 
h/U^O— »*ST^ hV^-f— ^2 1 3 0K5H££*^ 0ET>f KA'tf-f 
-/H±t$=>yt^-i/3 y2 12 0^2 12 7 Sr^L-C*»«M*2 1455: 

saw*, rnnrnw*. *>»tb'jx* h^^tioTioas^^tsii* 

ttS^t*2 1 0 6<7?0te&tC|||j$Lri>OT!ME2 1 2 7, 2 1 2 0, 2 1 3 0»tt 
[0128] 

fg2 2l3t?{4P#»-» ^PJjfe!?*© 5^**1 — *5H6&EI^LTV*-C» rco*§ 
-a-, ^ (i^ffij^gA^tti 2 2 0 4Kj@-££4xTV><5o dOfc^K, #r 

j/^2 2 0 3/j*^#i£*U>V N Tfi* y — ^2 2 2 0 b Lt"l*j«a»IW 2 
2 0 2 tnMMmz 2 4 5 iOffl<7)i£g5W/j;«S^#©* s ^fiSt^5. 

2 2 0 b I tL<liRffiOfWt<2 2 2 0 ^[UUPF 

#g(C^i9Mft^^L"CV^T75^oi5fr$:2 2 2 0 fin — *f*f-lllEb^^lwIE©£;h^cil- 
$2 2 2 7i:«^ot^T^ocnii<toTMM 2 2 2 0 <7>|hHE# 

WW 2 2 4 5 OlHlflEak £ <Z>MO«jfilt*-SM£i"*. 
[0129] 

«^ifiA^*4 2 2 04^LT, »2 1 LT3Mli^IJ£ I I Tb^. 

v coi^Pii^Mi i it?®*) .ic«fc9*z«j£*L3o 

[0 13 0] 



(42) t*3t 2002-526326 

20 2IJ (12 2IH(C»(L-C) m^«l^2 2 4 5»L^oiX^7^ K 
X}) — :/2 2 4 07Sm2 2 4 2(±^^.— h ^Wig^&Mi-S <£>T\ h^^littS 

^#2 2 0 6(ctieii£*vf\ ^o-C^f^(iiED!j$n^v\ ~04t^ rtMi 

[01311 

%2 4 {3T'(±, «a^2 2 0 2Rt>'tfj«tt2 4 4 h /l^ SrtiB^iiii 2 2 

C<^««5^— K-m, rtifti 2 2 0 2 li«?Eb* 7yf2 20 3 
y-^2 2 0 0 b^LT^y-^(C|H]ib>Ftg{CiE«$^fcf5t!j^eM^IO 
f$2 2 2 0(^$^ B«mii, ^7^ y-/2 2 4 0^LTeidg 
gtti;^ttf£|U!<j^fdil^£*ifcT-f K/v*^ — ^2 2 3 0 tnS^-g-^tM^-ai 
^^18 2 2 0 2&I>'m^$M*!c2 4 4 5 frb^mk IlcSA^tLS h/W£JIE»j 

^-r-yu (n^-frT) ^mm-rz> n y-x?mmi$mmiz.i*, fcm&i, 0*0 
^it^ 1 x^n^Mm^m-r^t^Km^^b^ z<Dm&, p^mmm2 202 

t^oPil:l^«2 3 4 5#^3g|&I SriMT h^^^t±i^$4 2 2 0 6 fc-js 

fcW)®!&frLXliijj®B2 2 0 efCfJMB U L< liM^«2 4 4 5^^^ 
2 2 4 5^SlJ^)^ii^{c:4oV^-Ct i ^a-r6 0 
[0 13 2] 

m2 5mxiz, *mwiz£z>temmmz&i^x v^r^^is— v- 3 ^coisie^E— 

K^H^L-CV^c ^5$^ I WX7>f 2 4 OWfMtlT'felljgf 

ffi^7#2 2 0 6 £t>LT h/b^^||Hiti^^-/U75^m^«c(ci^n^tl5^(CPfi 
^ ? f $2 2 3 0, 2 2 2 0 , 2 2 2 7 D ei^ix^o C MMM 
i2 2 4 5 fiv?^* I— ^iS«5T-^®J^tL75-oet!)^Mt±S^#2 2 0 6 /Mbfcit 
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nm^i^hWl ^77f 2 203^ UTrtMPJ 2 20 2(DK7y^ *> S M 
[0133] 

.|&2 6EL »2 6 all), W>2 7HU i2 7 a IHRO'IS 2 8 IHTii, asiss I I 
[0134] 

ftglU 2 0 2 t±etb^«A^# 2 2 0 ^U^-tK'I'-^** 2 2 2 1/2 2 3 

i &ifrLxftmmm 22020 2 2 0 6 tofcitu 

=^ K ^y_/2 2 4 1 K/M^-f — A*k LtM$Hfcf*2 2 3 1 

iHgtt^i2 2 0 6^?f^^-r^ 0 m^.^2 2 4 511 

^ 7 f2 2 0 3(Cj;^^ilj^SA^$4i OiS^ J;«9X(i, ^ 2 6 mX'm^(D 
j:^;, a^«2 2 0 6 b^&Wc I ©7V Yfrm'—A'Z 230i©^7^ KX 

[0 1 35] 

UDm^w^i-s^fetw, mM.mu 2445 lim^^^^^^^r^oat^ 

^^&-^»3S«W^ft!l2 2 0 6fc3fAi-So ^lNPtwrt*R«BB.2'2 0 2 (O&m&tfi 
[0136] 

%2 7it*lt X7^ K7!J-/2 2 4 1 75* — ^ — h7^ttit^7 h £*L75> 
rs/7*Wtr^5 0 tt5R«M*2 4 4 5 (DitiJUzmfc It, «|2 2 0 2 

z> 0 z<D$kmxi$, ftmmm2 2 0 2©«ii, *ffc*acaiar 1 i ©t^ 
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[0137] 

$27 a mx-m^<o «t o tc, H»!iHHEiSj5s#ejn^o-x7>r 24 

17>* h^^lt^^l^ y-^2 2 4 1 ^W^T-T-f K/W* 

-T— /V2 2 3 2cD^fS]{C->7 h£3xri>oT-r HVM*>f — /UtT^^-a^Jl^^T* 

, ftwmm2 2 o 2ii€»ifA^fai2 2 o 4Rxf^mmmAtim^m^fnm 
MEMZtiit&t&sti i i 2 2^tt, b^^^mmmta^^ 20 

[0138] 

36 2 8iT'lii^ii2 4 4 5WjS«Eji«l»TL*»oft*««^lf^a^V— 
[0139] 

f 2 9im *M<^^llIL/«CV^«J^ISihi-5^fe(0^i!j^g<7)^(7)pI^ 
m&9LK<T>T4- K^*>f-^2 2 2 O.'irgJfiK-rs^*©^?.^ K^-^2 2 4 

0 %.xffti<DBmmw.M&&.<D* ; 7'( h*x y— ?\ w^mr^ k/m^-^2 22 
2&ffl&ir&itib<Djis3<r>&S£gtm<?x : ?'( k^d-^2 2 4 1^ mm^-c— 

■jy (MTMrT) \£&tfe £*yO* 2 0 6 (ciS^tiS,, *&I^7yf2 
2 0 3Srfflv^cBl&igeA^?tti2 2 0 4 ir^y-^2 2 0 0 b £ <7>ig|£tz: «t ot 

„ isf 5 1 i i #jife**jSJt^tt««^:»cs:i^*ctt^**L*©-c, 

[0140] 

$3 OHIT-fi, ^JCfe-r4^«KlCSSfl|»«6«2 4 4 5ia5«^2 2 0 
2^^.- h^HI^LTV^„ Mi2 2 0 5(j:i:^l^ltt24 

4 5 l:J;otx^- h-e#5A^{ii^^SW»^^— MdJ: ^^->T'# ) 
tmm*?- Mi*3t^-CI4, Mift^7s/^2 2 0 3c7)^^iT'£^ 7;y^ 
lsMteW*#ai]iS £ *l*voJfc^-C*&Ki ^7yf-22 0 3 tomlEffftOilSjai^/u^ 

(cj;o-c^^- h^n; «k$M#2 4.4 5{iWjp^j[c^s^ffl^t)oTiim^n 

B:^^$tLTVN-5ei&^SA^lW2 2 0.4^JJ- ^2 2 0 0 b(£ig|£U S£ 
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X»—7'tZ. I^ii244 5W2 2 2 7, 2 2 2 0 Kl <fc 5#?"J^ U"C[U 
[0141] 

F^^^t^2 2 0 2<7}^* — h^glJ(7)?f^lL ns'^^-b (Schlepp start 

^3 i mr-Ei^avtv^o mm*-!— /ufrbmW}^***?** h^^^m^xm 

t)U2 2 0 6 ^^ofgffl^ti&Ti^fb^^tbfc^^'l' K* ^2 2 4 O^LT 
3Mr— *^f— ztotf 2 2 3 0/2 2 2 Old^A^tl, ^!)-^2 200 

b \Z&rtZ>-mM2 2 2 0 <7>@»PFtEtf>B£te:.I: 9 h^^/4>^^nfc^ 9 s> ^ 2 
2 0 3 ^Lt^ 7>^#2 2 0 2 a [Z&fo&tlW^XitftBMm^ 2 0 2 2rF*3 
MM 2 2 0 2{z£oXMfam&£hZ> YviyifhfrP^ldiXsX*?— h£-&Z> 

220 6\z£^x&A£tiz> v>v? (Dm±\ztt^x®*bx%%m\zfflm£tiz>frx 

[0 14 2] 

-tti-tij^b-r, MM2 2 0 2(dyv 'yi?x?-bi$fen*^n^mm2 

4 4 5tCj;oT^^TP limS (Sg32g|#ffi0 „ i©i^;iMi«2 
4 4 5 li^it^ I £^L-C$tI*®Jite2 2 0 6 &mW)1~Z> 0 hi!fI3r|lfi#rr 
Sfc^lC, #?®b^ 77f2 203 ^TO^ttTi^O-^T'liffim^ 2 4 4 5 (DM 

W}^-^/^^i>t-LxRv i m^x(tmW}^-^^hmti^i2 2 0 6^faom&& 
i.^r^b-c^y-^2 2 0 obtceit^n^ h/u^i^io-r, fHmmm2 202 
o K7 y '/ h^? fr&mztiti^ftmmm2 2 0 2*^*- ht$tiz> 0 

[0143] 

m33mxit, mi^&&iz&rtztemmu<Dt)i&mm7ji£tix\,^z> n tern 
^7^220 3(nmmiz.x^x. ^mmm^* v-72 2 0 0 <bizmi&&fr*> 



(46) #3? 2 0 0 2-5 2 6 3 2 6 

2 2 0 2^6$iJjS1"a h/^^€liiffi^«i2 2 0 6rtU:igA£*L5„ 
[0144] 

il^/^i*&(illMm«2 4 4 5I^J;oTtf:biX5 (I3 4M) o Jt& 

iimmfifili. ^ibiii^iS<t{4mM«l«2 4 4 5 (Dmm^i6V^X(D^m^^X^" 
-So ^«j£7)^cfe{C^ii^«^jt^I/R(7D^7-r K^ y-^2 2 4 O^m^^ia 
^oMtt 2 4 4 5 LTiDi^ixS, 
[0145] 

!>— 3^2 2 4 1. 2 2 4 2 i:lt5 2 0©7'f K^*^— /U 
^IE«)«I2 2 0 6{CH]Kj^(c:^^tL, 'ttKlefco-C, {Si&^g^n vftsfr 

[0146] 

nz smx-n. *&w^£z>mhmw.z2 2 o^^-r^&iij^w^tciii^ 

$tlT^-5o fc«J^S3 2 0 014, ^-5TBg^#3 2 0 1 

ftmmm 2202 pt^&##s , * 7 >- ^ mi £ ^yt^isib^e <t fsiss 
„ r^c<t(4^x(4«^3 2 0 0(7?^^- h{ci^LT^j^^'bfc^-r 0 -^n 

[0147] 

xpj/ h/w^^3 2 0 2i4Ir3«iic % Ztz.mz&XfftmM 

, {twmm (Aktorik) &mx.z>z.ktfx$z>, m^m^mmm*m / E-tz>tz£> 
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[0148] 

ttj^# 3201 itrnx* h l < {i«T«^^aii-5fc46coo * • -t^-v-R 

[0149] 

200 tte$hmW3 2 2 0 t<nm(Ot)<Dffitnfo{z^ i&m* =7 v*f- 

b Lt«fl 3 2 0 0 tefemmW. 3 2 2 0 7$\ibii?i&ft?l&-r5 ^7^3 210 
75SgaS£;ft,-C^<5o ^77^321 0 ttft*^ 5 y^b LTtatt 5 r i fii-Q%fr 
OZ.<D-fc.lblZ# *7 yf^a 210 aF^(wl)X^X#57!>\X{ii&^^y ; ^<fc UT 

o^V^«3 2 0 0 a ^KSHSf^MA^ttl 3 2 1 1 (Cig^^tl^o * 9 ^ 

3 2 1 0(±^^ yf-T*?-'*.^— 9 3 2 11 LT ^SbWlCiftf^*^ 

£\ .^7y^32 10t^?yWfaX-^3 2.1 1 «t <orotC<B|6]#aXtt 

[0150] 

mmmw:3 2 2 o(i, «^«a^#3 211 t^»^i«ffi^itt3 2 2 2 

e>«fifc£;h/CVvC, Z<Dm&* Pili 3 2 2 1 , 3222 t©WCI4, 3K£&ffl£> 

jg^ffi<7)£±s^W3 2 2 2ic7W K/mfc-r— ^ uxiH]tb.Bris6icKttfetb5o mi 

IET-T • HVU^V— /Wi N yf-3 2 2 3 % '«itf^9<f h'^V—y 

lz£oXtti7im3 2 2 2tC(3tb^lBtwjg^W^fe0^oW^«iJ:jgS|*$ttfc» 

2i,3 2 4 4 &m-rz>fcW)mmft%)m&3 2 4 oiaot^^tis, 

miilnl^e^-^^^ I/O**, 
[0151] 
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2 4, 3 2 2 5 0mMH^£*LT^5) t-f*> #*3 2 2 7 ^Ltl^lt3 

J#3ft';fc»*3 2 2 4&t>\ 7*71-=,.=.-? 3 2 4 1 ^^LTiUlWCW^tL 
Z>ffiM<z>W&*7 yf3224 a ^ffl^Tfclb^gAT}** 3 2 l l icJaHSgibsS; 

twigs ^ixx mt>'(w, «*c««iS|Hl^ib*^w^$nTv^*^Jg©<o^ife^9 

5/f 3 22 3 a £fflWCttJ**ll3 2 2 2 twE&jgft^Cj$Jjg£;ft,-C^5„ 
cto-C, BfJlEmST'l^KliLfcJ; 9(w % ^iiS^Wrt^lf 3 2 0 Otf>3l3S9*7 

M^)^imii3 226 *i«^5A#5otft^^»$l«^ia:»te>jix*> 
os^« 3 2 2 6iis^4m y-^^-Rmmmmt ^x&mztiz 

o 

[0152] 

» 'M<tt@fettyf3 2 0 5, 3 2 2 8^««*«3 2 2 6©P-^tt3 
2 2 6 a&^7^i3 2 0 0 'a liRltW. W^tt 3 2 2 2 (D^fflll tB 

^ttiwiaasnfciHiteSfc-fe^^&^/xttia^roj; o msu-&m3 2 540 
2 5 1 m<n7>=?-v v9Wfc<h-fo4— /nutet&-w- vu- 3 2 5 2^1 
tff^n^o ^fifiMiij#^ 3 2 5 2^^t-ca^wi3 2 2 2 iw*«{#g-g-5&c:ig 

[0 15 3] 

fc«j|£il3 2 2 0WlitfilllWtifNtt*n*»O«1a*©||Pj#P3.=-j/ h 3 2 8 Otw 
«fcot»JW*JxS.' K9^^tt» 7^t/U^3 2 7 1, *^^3 2 

7 2 &frLXRZ*^W}WiftMttXlHsa&\"<— 3 2 7 0 ^ LXfflffl^-— y > 3 
2 8 OlCflsJBSr&tfU Z-<OW&. W»a=*/h3 2 8 0lt K7^^^I» 

o 

[0 15 4] 

fMft&r: s/ h 3 2 8 0 14 v fe#3|*& 3 9 0^ LriS^^Tfi^J^^- v hX 

l-c, k Mffl^&, ? =7 y^mwmm 3282 <nmm^. e 



(49) 1*« 2 0 0 2 — 5 2 6 3 2 6 

•ttS6«fls«)««<0fflW*»» T^^p 3 2 8.6 W^J^^ST^mM^ 

3 2 8 4 0>fMft>^©#. F'Jx.<£CAN • ^iLT«l«t't»i!S3 2 9 0 
LXfflW*-- 5/ h 3 2 8 0 KSflESft*. TW^= * Mi'>/c£ < £ t>§B 
fttft^ *St*K3 2 9 1 ^LTlHlKt8»Mt-^*tt.sai^« : 7-ttl««:^L . 
-CV^<5o IHSSffi^liTdr^AU--^ 3 2 6 1, ff&tfffiftft'* •> x U &t></X 
lijfiSJiKH^^Ui^a ^7*^*3 2 6 0(C^mi-^o «^«tt*3 2 2 6111 

'jffi&igifc-rs^xttate*— K(^etft^3 2 so, 3261 Sr^m-rs 

o 

[0 15 5] 

§37 HT'li, £ 5 0c7)^«)^g4 0 1 lwJt«"5TfiBft<51bM 19 0 1 <D^ig 
((ijiip^TPt, :©^, 9 4 5 Ji^ig© V0f$*f 1 9 2 4 

/l 9 3 4<D1 ofcEB^jft/CWS. 
[0156] 

z<p#£\ fcmmmAt)i& 1 9 o 4 xnm^** 10 9 0 G^zt-tz^mwizx 

53KRWnc*«S»4, iltRtfJl-mtf*^ K^ll— ^Sr^LT**l 9 2 7, l 
9 2 7 a ^^"ST^^I^I^ 7zf 1 9 0 0 2r?> LTff fc>*U flWE#* 1927 
1 9 2 7 a i g«JW#*: 1 9 2 6 LTefbtSilA^ttl 1 9 04 t©@ 

teiiib^^^^r^-t- -575^(4 («aft-cias%.<z>) SJ^^^aS-g^S: l . 

9 2 7 b, ^ hXlif L.t fti^Hi 1 9 0 6S 

t^ffl^ttJ-IHtb^tc^^ixS**: l 9 2 7 ci oig.teiSft^w^^aSr 

[0157] 

£ 3 8 mxm^^W)^m.2 3 0 1 (psmsw-ctt, ftmmm 2302 &teW)? 

3 0 3 rtUJE^Sjh/fc* 9 * f- 2 3 0 3 a?:fLty->V^, 01J;t 
|^7^ry^tt5W7 yftLti^$tlfc^7S' : f2 3 0.3 a (7) 

» F*l$vf$l^2 3 0 2 © K7 y ^ h/^^ i *9 fciKv* h^^t'ift LL^t l^dF-a.^ 
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10 15 8) 

HI3 9 aEK 139 bi; 14 0 a HI, 14 0 b Hk W>A 1 aEl&t>*^4 1 b 

it-it ffr^^msT'iSiicDi^ic, ^i§0j^^-eiBM$nfc®^«^^i- 

53l3S<9is;i2J#l (Zughochschaltung) ^WRlT Z>tz.fr<D ? ^ \ 7=7 A^HI^ 

^4 1 b lll(C^oV^-C 3 0COpTtg/^^!j(75al^^IlI^LTVN2) 0 
10 15 9] 

9 alS(;i3 9 bl^T'li, ttt^^-^ y h idSii 5«J*giatcBSigtt L 
TI3 9 aH© h/l^&iiMfttffB3 9 b0O|sIte«:iSiin ; C«$S»«^J;6^ 
±/«C5l3R9^^ (Zugkraftauf fuel lung) «:#3iW*«*:BIS*LTt^$ 0 

[0 16 0] 

„ ^iitA^ittlt SEiSSl' I Otitic tBJ&1-£ h^M (SK 2) £^ 

&gu i ? yT-izmm-t-Zo mnmmnh^^M (em) ^it-tH*^ 

«55««i©|B]O^Jttc«toXWfiS$n5^3£lt-ClHlte»[n (EM) -CEHEL 

bm) (D-m&tttoK^*/i'*&js±£&zitih\z.$:rt&z 0 m$itf>\znfm, 

*.M (AB) &t^PtblB]4E%n (AB) 
[0161] 

h/U^M (BM) j&S0te*fcn (BM) CDiSTtwioT^^nSn fitt l>yU^M 
(SK2) 75^>Lfcf&T% ^ig^I I©^^7 5/f/«^„ 
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[0 16 2] 

, 0iJ*.li3K£!lk I I I ©7^ K/W-zwii^?^ K^y-^^jW*^ 
Mia: I I I «^ 7 s/f f/^ Ift I*, 

[0 16 3] 

&mcX'&, ftmmm\*. : £m&i i i<ow*fc*7^<*>(Hi(E#n (sk3) \z 
mmitztiZo z<DtcMc\ ft%mm(o\mm%zn (bm) j* % k^^h/i^k: 

■ «fc-9-c^tb^«A*«iwiHl«a»: (^[El^i^If I I I <«i£Jt&7>LTII§ig 

o»t.e>iXfc^3S©I I Iffli©^&*9y^0>EMEafcn (SK3) /^ibl?Jfib^-C-$> 
[0 16 41 

[0165] 

[0 16 6] 
[0167] 

f 4 0 aiS^4 0 b0Tfi t 13 9 a IH&O'lg 3 9 b E|a>|B|ftl£*BJ£:-*-"* 

fcm^atSfi^iS^: I I I 7 yfw^ktM;? 7 hyu^ S 
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&(Dtz&>l£&mte b^fM (EM) % EP*>, KDm&tV yf-nWfcfR 

m»h/^M CBM) Jl$l:fe5 h^M (EM) £tfc<bi-^ t 

«^jT'li«ra<7) h/V*tt&ffib^*&T*at««<0 h/I^M (EM) 

h/i^^^^^-efr^n/^o^iigm'f'^iEib h^^M (ab) wh^^t^ 

[0 16 8] 

14 1 aBUtlftH 1 bB|-C«4, ^40 8 0X^*4 0 b 0<0^'JHBFjE£jh,fc 
^tfe0y*SB|^$tb-CV^ r d©»8\ *«a»«©lHHE»n (EM) tt^JftiflSO 

#j * id * -r *t * $ ^»o«jifeiss« tc«st««*s-st«ii»f $ 

[0169] 

[0 17 0] 
[0171] 
[0 17 2] 



[Hi] 
[HI2] 

[HI 4] 
[HI5] 
[i6] 

im7] 
ims] 

[H9] 

[mi o] 
[inn 
mi 2} 
mi 3] 
[mi 4i 

[Hll 5] 
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[mi 6] 
[mi 7] 

[018] 

im i 9 1 

[HI 2 0] 
[® 2 1 ] 
[132 2] 
[02 3] 
[02 4] 
[025] 
[i26] 
[0.2 7] 
[02 8] 
[02 9] 
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[030] 

[[213 1 ] 
[03 2] 
[1213 3) 
[034] 
[135] 
[03 6] 
[03 7] 

[03 8] 
[03 9 a] 
[03 9 b] 
[04 0 a] 
[04 Ob] 
[04 1 a ] 
[041b] 
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HtfflB] W-ffcl 3¥5M 2 4 B (2 0 0 1. 5. 2 4) 

miEttmmn&] o o 6 2 

[«jE|*I^] 

[0 0 6 2] 

5l^7yf 10 0, 1 0 1 <Dmm.^BX^mWiMi6 ^UTl^^^l^— iXa 

1 0 lfrfflWc&titcm&lzjZtef^ -yT-i 0 1 ^^UT*lM^^T$ii:fc^ 
«4 5{±^^-i?^X{i^3i^l— ^^o^^*i-5^<b^T-^^ 0 
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INTERNATIONAL SEARCH REPORT 



PCT/DE 99/03086 



Ajoonjnq ta IntonwiicarMJ P«tertf q— «gfe*ton (IPC) or to both arfondt daorflcoltai and IPO 



a FIELDS SEARCHED 



nao*~oh«d (cUstTioittin *#*fa<n ftftavwd by ei«lb*tion »jmb<jt*) 



IPC 7 B66K F16H B60L 



g POCUMEMTB COM8IPCBEO TO BE RELEVANT 



DE 197 36 858 A (BOSCH GMBH ROBERT] 
29 January 1998 (1998-01-29) 
column 1, line 68 -column 2, line 57; 
clalns 1.3,7; figure 2 

EP 0 348 622 A (VDLKSWAGENWERK AG] 
3 January 1990 (1990-G1-G3) 
figure 2 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first ibeet) 



This intctnutkxud search reporthas not been established in respect of certain claims under Article 1 7 (2)(a) far the fbl lowing rcotons : 
Claims Nos.: 

because they relate to rubject matter not required to be searched by this Authority, namely: 



J. r~~| daimsNos.: 



2. [VI aaimsNoa.: 3-12,14-38 

because they relate to parts of the international application that do not comply with the prescribed requirement* to audi 
an extent that no meaningful international search can be carried out, specifically: 

See supplemental sheet ADDITIONAL MATTER PCT/ISA/210 

3. I I Claims No*.: 

' — because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box IE Ob serrations where unity of ti vendor) is lacking (Continuation of Iters 2 of first steel) 



This International Searching Authority round multiple inventions in tbii international application, as sallows: 

See supplemental sheet 



1. PI As all required additional search fees were timely paid by the applicant, this uttemalional search report covers all 

J searchable claims. 

2. I ] AsallsearciiaUedaimscc^D* 

of any additional let 

3. I I As only some of the required additional search feca were timely paid by the applicant, this international search repeal 
1 — 1 covers only those cjaims for which fees were paid, specifically claims Nor: 



4 1 | No required additional search fees were umcry paid by the applicant. Consequently, this international search repon is 
1 — ' restricted to the invention first mentioned in the claims; it is covered by cUimi Noe.: 



Remark on Protest [ | The additional search, fees were accompanied by the applicant's protest. 

| | Ho protest accompanied the payment of additional search tees. 
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Coatinuationofbox 12 
Claims Nos 3-12,14-38 

The present patent application fails to meet the requirements of Article 6 PCT (cf. also rule 
6.1 PCT) to such an extent that it seems impossible to carry out a meaningful search of 
Claims Nos. 3-12, 14-38. 

Claims Nos 3-12,14-38 begin with expressions such as « especially » 

As the applicant is no doubt aware, expressions of this kind do not limit the scope of 
protection of the patent claim, Lc. the feature mentioned after the expression « especially » is 
to be considered as purely optional. The use of such wording in Claims Nos. 3-12,14-38 
makes them unclear by virtue of the fact that reference is made in these claims to features that 
are not necessarily contained in the claims. Furthermore, by using expressions such as 
« according to one of the previous mentioned claims » it is impossible to establish the context 
in which the claims are related to each other and their significance therein. 

Claims Nos. 3-12,14-38 relate to a disproportionately large number of possible devices of 
which only a small proportion are supported by the description according to the terms of 
Article 6 PCT and/or can be considered disclosed according to the terms of Article 5 PCT. In 
the present case, the patent claims lack the appropriate support and the patent application 
lacks the required disclosure to such an extent that a meaningful search encompassing the 
entire scope of protection sought seems impressible. 

For this reason, a mcamngful search of the subject matter of Claims Nos. 3-12,14-38 seems 
impossible. 

Claims Nos. 37 & 38 were not searched because they do not meet the requirements of Rule 
6.2(a) PCT. 

The applicant's attention is drawn to the fact that claims, or parts of claims relating to 
inventions in respect of which no international search report has been established need not be 
the subject of an international preliminary examination (Rule 66. 1 (e)PCT). EPO policy, when 
acting as an International Preliminary Examining Authority, is normally not to cany out a 
preliminary examination on matter which has not been searched. This is the ra se, irrespective 
of whether or not the claims are amended following receipt of the search report (Article 19 
PCT) or during any Chapter II procedure whereby the applicant provides new claims. 
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The International Searching Authority has found that this international application contains 
multiple inventions, as follows: 

1. Claims Nos. 1,2 

Transmission comprising at least two shafts and an electric motor which can be 
connected. 

2. Claim No. 13 



Transmission comprising at least two shafts and an actuating unit for the automated 
actuation of a clutch. 



Forts TCrWlSMlQ fema ihod) (July !?») 



2002-52632 6 



INTERNATIONAL SEARCH REPORT 



mum jrf AppMoatlan No 

PCT/DE 99/03886 



PtLori document 
c&md in aMfch report 


Publication 


Paten! family 


FHibibatbn 


DE 19738858 


A 


29-01-1998 


NONE 




EP 0348622 


A 


83-01-1998 


NONE 




DE 4122628 


A 


14-01-1993 


NONE 




DE 2805594 


A 


16-08-1979 


NONE 




EP 0845618 


A 


83-06-1998 


NONE 




EP 0492152 


A 


01-07-1992 


DE 4041117 A 
DE 59102939 D 


32-07-1992 
20-10-1994 


FR 2689821 


A 


15-10-1993 


NONE 





US 4463621 A 87-08-1984 NONE 



US 4685343 


A 


11-08-1987 


AT 
WO 
EP 


30059 T 
8501335 A 
01B8411 A 


15-19-1987 
28-83-1985 
30-87-1986 


US 5259268 


A 


89-11-1993 


DE 
JP 


4831851 A 
4244641 A 


89-84-1992 
81-89-1992 


WO 9932315 


A 


81-87-1999 


FR 


2772675 A 


25-86-1999 


WO 9933682 


A 


88-07-1999 


AU 
DE 
FR 


241D699 A 
19859458 A 
2772859 A 


19-87-1999 

24- 86-1999 

25- 86-1999 



F«an PCMSA/Z1C (pater* Mn«*««MXj [Xtf 1B92) 



-7 a > |>^«— iStntlli 



(31) «**»=!£«*#» 

(32) fig* 0 

(33) fi5jttaa--5sii 

(31) 

(32) fSfts 

(33) «Slc«l^«ni 
(31)«iftt«£**9 

(33)«jtM£«BI 



198 61 042.4 
4^10^11^10 0 (1998. 11. 10) 
K-f* (DE) 
198 58 043.6 
^1*10^12^ 160 (1998. 12. 16) 
My IDE) 
1 9 9 33 764.0 
5pfifcll*£7 JU9 0 (1999. 7. 19) 



K>T7 (DE) 

AT. AH, BR. CA, CH, 
CN, CZ. DE. DK. ES. GB. HU, IN. J 
P. KR, MX. NO. RU. SE. SK, UA. US 
. ZA 

(72)fgl!fl~£ ^'^^-.O "79 > h 

p^f — /*(##) 3D039 AA01 AA04 AB26 AC03 AC37 
AC38 AC70 AC77 AD02 AD23 
AD53 

3J028 EA07 EB06 EB13 EB33 EB44 
EB56 EB62 EB63 FB05 FC32 
FC43 FC63 GA02 HC02 



